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"“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


lechnicon paraffin knife 


makes work with paraffin-embedded fissues quick 
and easy. Great for cutting large blocks into small 
ones; for mounting blocks on a microtome object 
disc; for squaring up blocks; for separating ribbons 
in a water bath . . . Hollow stainless steel handle 
doesn't heat up — easy to keep knife at the right 
temperature. When not in use lay knife in saddle 
$90 Wels AC-OC rest—Blade UP indicates knife hot; Blade DOWN, 
25 Watts knife cold. 


téchnicon microslide dryer 


delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


~léchnicon Lemporatene Water bath 


insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
_] too cold, thermostatically held at any set temperature 
~/ from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
day-in, day-out. And it's easy to see your sections 
against the dull finished black interior of the bath. 


Size: 10%” Diam; 3%” High 
Sturdy; durable; water and 
xylolproof finish. 

110 Volts AC - DC 


THE TECHNICON COMPANY 
215 East 149th Street, New York 51, N. ¥. 
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How to experiment... and still be sure! 


When one qualified investigator can repeat and verify the 
original observations of another, the cause of science is 
served. 

Thus, both pioneering research and routine control tests 
depend on reliable materials as well as methods. It is for 
this reason that Pyrex brand laboratory glassware has be- 
come standard in most laboratories. 

When you start an experiment using Pyrex ware, you 
can be sure that variables are not introduced by the equin- 
ment. Its high chemical stability provides the necessary 
protection against contamination. And because Pyrex brand 
apparatus is designed to withstand both mechanical and 
thermal shock, you get dependable, long-term performance. 

In addition, the 40 years of experience in the design and 
production of Pyrex brand laboratory ware make it possible 
to meet the exacting specifications of modern science. 

Pyrex brand laboratory glassware frees you to ‘investigate 
the unknown with confidence. Your laboratory supply 
dealer stocks it for your convenience. And as always .. . 
Corning means research in glass. 


For dependable accuracy—Pyrex 
brand volumetric fivsks and pipettes 
are made to cless “A” tolerances as 
specified by NBS circular C434, 


Corning Glass Works 
Corning, New York 


PYREX* laboratory ware... 
... the tested tool of modern research 
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MICROBIOLOGY and 
TISSUE CULTURE 


The following Schwarz Preparations are available to 
assist and extend studies in metabolic and enzymic 
functions: 

ADENOSINE PHOSPHATES 

NUCLEIC ACIDS AND METALLIC NUCLEATES 
NUCLEOTIDES AND NUCLEOSIDES 

PURINES AND PYRIMIDINES 

SUGARS AND SUGAR PHOSPHATES 

GLUTATHIONE COMPOUNDS 

SULFHYDRYL REAGENTS 

THYMIDINE 

COZYMASE 

L- AND D-AMINO ACIDS, Optically Standardised 
RADIOCHEMICALS, Isotopically Labeled with C' or S*5 


These Schwarz Preparatious meet the exacting require- 
ments of products intended for use in biochemical re- 
search. Write for informative technical bulletins, com- 
plete specifications and references to literature. su s20 


SCHWARZ LABORATORIES, INC. 


Leading Manufacturers of Yeast Biochemicals and Fine Chemicals 
230 Washington Street, Mount Vernon, N. Y. 


More Precision in 
Air Conditioning 


Niagara “Controlled Humidity” Method provides air 
at precise conditions of temperature and moisture 
content, 

In the range from below 32° F. to 140° F. you ma 
have constant conditions within tolerances of 1° 
and 2% R. H. with control by thermostats 
simple and inexpensive ...no moisture sensitive in- 
struments needed. 

This Method uses “HYGROL” liquid absorbent 
to remove moisture from the air directly. Operation 
is automatic; the absorbent is re-concentrated, by a 
new, reliable method, at the same rate as it becomes 
saris Use it for drying pro- 
cesses, preventing moist- 
ure damage to instruments 
or ae materials, 
controlled atmospheres for 
tests and experiments. 
Unit capacity ranges up to 
20,000 c. f.m 

Write for Bulletins No. 
121, 122, 125; address 
Niagara Blower Co., Dept. 
SW 405 Lexington Ave., 
New York 17, N. Y. 


THE 


CHECK THESE IMPORTANT 
FEATURES OFFERED BY THE 
ay NEW RECO MODEL F1200 


Write for Brochure 
F10 describing 
the Reco Fraction 
Collector. 


FRACTION COLLECTOR FOR CHROMATOGRAPHY 


Two METHODS OF COLLECTION ...timed-flow and volu- 
metric. FULLY AUTOMATIC ...whether set for timed-flow 
or volumetric operation. CotLects Up To 400 SAMPLES 


. resulting in sharper differentiation. of components. 


READILY INTERCHANGEABLE RECEIVER PLATES... . afford- 
ing widely varied volumes per fraction. Four CHROMATOGRAPHIC 


“ad COLUMNS CAN BE OPERATED SIMULTANEOUSLY... each delivering into 


an individual row of tubes. COLLECTS SAMPLES ON A VOLUME BASIS 
AS SMALL AS 3cc...and up to 90 ml. with standard receiver plates. 
Timed Interval Between Tubes from 30 Seconds to 50 —- 
Samples in Full View for Ready Observation. ACCURATE . 
Completely Dependable in Performance. 

STANDARD EQUIPMENT: Stand with four stainless steel support posts. 
Heavy duty worm gear reduction motor with indexing 
mechanism. Two receiver plates: one holding 400 13 mm 
tubes, the other 100 25 mm tubes. Three volumetric 
siphon assemblies. Timer/Controller. 


PRICE: RECO Model £1200 Fraction Collector, complete $525.00 

Literature describing the complete line of RECO Paper Partition 

Chromatographic Equipment and Supplies sent on request. 
MANUFACTURER 

(RESEARCH EQUIPMENT Corporation 


THIRD STREET OAKLAND, CALIFORNIA 
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‘tome 
LARGE CYLINDERS M 
for ATHESON auLterin ng 
COMMERCIAL USE NEW GASES aa 
Ample stocks in NOW AVAILABLE 
Extra Dry Hyd 
large cylinders Carbony/ Sullide 
ried at both our hlorotrifluoroeth 
East Rutherford, -Methylbutene-1. 


N. J. and Joliet 
ill. plants. 


MEDIUM-SIZE 
CYLINDERS for 
PILOT-PLANT and 
LABORATORY USE 


Three different sizes 
of cylinders contain- 


‘oximately 

10% ‘and 30% 
contents of 

commercial 
nders, These 


From Acetylene to Xenon, Matheson has all the gases! 
Any rare or common gas, or any mixture thereof that you 
may need in your work is available from the Matheson 
Company. 


hoods and are 
readily portable. 


“LECTURE BOTTLES” 


for Research Experiments 
or Classroom 
Demonstrations. 


Our new catalog listing the prices of 71 gases and mixtures 
also shows the pressure at which various gases are packed, 
their purity and the sizes of cylinders in which they may 
be obtained, as well as the proper type of pressure or flow 
control to be used. Write for our new price list dated 


71 different gases 
of highest purity 
are available in 
these little cylin- 
ders which have a 


diameter of 2” + 
April, 1954. 
of 15%". 
MATHESON COMPANY 
of Triple-Tested THE INC. 
AUTOMATIC PRESSURE EAST RUTHERFORD, N. J. JOLIET, ILLINOIS 
REGULATORS 
and 
NEEDLE VALVES ALL THE CHEMICALS NORMALLY onoanc 
assure you of the correct type USED IN THE LABORATORY INORGANIC 
of control required for each gas. are also available from Gunn, 
_ THE MATHESON, COLEMAN & BELL STAINS eng 
Division of SOLUTIONS 
THE MATHESON COMPANY 
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class matter under the act of March 3, 1879. Annual subscriptions: $7.50; foreign postage, ent Gs to auetes Gam. $1; Canadian postage, 50¢. 
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FLUORIDATION AS A PUBLIC HEALTH MEASURE 


Editor: James H. Shaw, Harvard School of Dental Medicine 
6 x 9 inches, 240 pages, 24 illustrations, index, clothbound, 1954 
Price $4.50. AAAS Members’ prepaid order price $4.00. 


A symposium volume of the American Association 
for the Advancement of Science 


The fluoridation of water supplies has become a subject of intense national interest. This 
volume offers a comprehensive evaluation of our present knowledge of the benefits and possi- 


ble dangers of fluoride ingestion and the importance of fluoridation in dental caries and hu- 
man health. Both scientific research and engineering implementation are covered. 

This book will prove to be an invaluable reference for the public health worker, the sani- 
tarian, the civic official, the waterworks engineer, and the interested layman. The eminent 
qualifications of each of the chapter authors should be sufficient to inspire confidence in 


the unbiased authenticity of the material. 


TABLE OF CONTENTS 


Resume of Dental Benefits of Fluoride Ingestion 


Acute Fluoride Poisoning and Crippling Chronic 
luorosis 


Metabolism of Inorganic Fluorides 


Some Public Health Aspects of Water Fluoridation 


Medical Aspects of Excessive Fluoride in a Water 
Supply: A Ten-Year Study 


A Long-Term Medical Study of Children in a 
Community with a Fluoridated Water Supply 


The External Action of Fluorides and Other Agents 
on the Teeth in the Prevention of Tooth Decay 


Relative Merits of Various Fluoridation Vehicles 
Engineering Aspects of Fluoridation Installation 


Determination of Fluorides in Water 


Some Chemical Aspects of Water Fluoridation 


ZacuHary M. Srapt, Contra Costa County Health 
Department, Martinez, California 


Gerap J. Cox, University of Pittsburgh 
Epwarp J. Larcent, University of Cincinnati 


Harotp C. Hopce and Frank A. Situ, Univer- 
sity of Rochester 
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G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 
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Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mu, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 

For 


Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 


also in reflectometry, light scattering measurements, 
wicrocolorimetry refract try, polarimetry, = in all 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


PHOTOVOLT 


Exposure Photometer Mod. 200-M 


for 
PHOTOMICROGRAPHY 


| 
Accurate determination of exposure time in 
black-and-white and color photomicrography 
Write for Bulletin #810 to Price $92.00 
-PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


“VITAMIN FREE” CASEIN 
(Hot Alcohol Extracted) 


A valuable source of protein nitro- 
gen of exceptional purity for in- 
corporation into diets to produce 
vitamin deficiencies. 


MISCELLANEOUS 


BIOCHEMICALS 


IN ATIONAL | 


AMINO ACIDS 


A complete selection of more than 100 amino 
acids. 


“VITAMIN FREE” CASEIN 
HYDROLYSATE 


Pre-tested for microbiological vitamin assays. 


NUCLEOPROTEINS — PURINES 
PYRIMIDINES 


A complete selection of all derivatives. 


WRITE FOR 
NEW CATALOG. 


October 1954 
OVER 1200 ITEMS 


NDS NUTRITIONAL BIOCHEMICALS 
OR POR. AT 1 O N 


21010 MILES AVENUE 
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SLEEPING ACCOMMODATIONS AT 121st AAAS MEETING 
Berkeley, California, December 26-31, 1954 


The hotel, motel, and dormitory sleeping accommodations—their rates and the application coupon below— 
are for your convenience in making room reservations in Berkeley. Please send your application directly to the 
AAAS Housing Bureau and thereby avoid delay and confusion. The experienced Bureau will make assignments 

romptly; a confirmation will be sent you in two weeks or less. Single rooms may become scarce; double rooms 
‘or single occupancy cost more; if possible, share a twin-bedded room with a colleague—and also save. Mail your 
application now to secure your first choice of desired accommodations. All requests for reservations must give a 
definite date and estimated hour of arrival and also probable date of departure. 


HOTELS SINGLE DOUBLE TWIN SUITE 
Claremont 5.00—11.00 8.00—13.00 8.00—13.00 14.00—20.00 
Durant 4.00— 7.00 6.00— 9.00 6.50—10.00 10.00—16.00 
Shattuck 5.00—10.00 7.00—10.00 7.50—10.00 10.00—18.00 
Other hotels 3.00— 5.00 3.50— 5.00 4.00— 6.50 7.00—10.00 

(Note: Most hotels have singles without private bath at $2.00-$3.50 per night) 

MOTELS FAMILY ROOMS 
Berkeley Plaza 5.00 6.00 7.00 8.50—12.00 
California 4.00— 4.50 4.50— 5.00 5.50 6.00— 7.00 
Golden Bear 4.50— 5.00 5.00— 7.00 6.00— 8.00 7.50-10.00 
Other motels 4.00— 5.00 4.00— 6.00 5.50— 8.50 6.00-12.00 


Dormitory Accommodations: NOTE: The 766 units in the University of California dormitories are primarily for students, 


ger faculty , and those not on expense accounts. Occupancy, two persons per room; rate, $2.00 the first night, 
$1.00 per night thereafter, per person. 


International House: Singles only, without private bath, $2.50 per night. 


For a discussion of the headquarters of the participating societies and sections, please see Association Affairs, Science, July 23, or 


The Scientific Monthly, August. 


-—————————-— THIS IS YOUR HOUSING RESERVATION COUPON -——————-—-—-—- 


AAAS Housing Bureau 
Berkeley 4, California 


Please reserve the following accommodations for the 121st Meeting of the AAAS in Berkeley, Dec. 26-31, 1954: 


(State name of hotel, motel, or other) TEL 
ND M 
Single Room Desired Rate ....... Maximum Rate ....... 
«+++++ Double-bedded Room Desired Rate ....... Maximum Rate ....... $5.00 per reservation or 
ee Twin-bedded Room Desired Rate ....... Maximum Rate ....... | $10.00 * per room (re- 
> funded if cancelled before 
o esis Suite Desired Rate ....... Maximum Rate ....... Dec. 17) 
oeeees Dormitory Unit(s)—two persons ad room at $2.00 each first night, $1.00 per | Make checks payable to 
night thereafter. “AAAS Housing Bureau.” 


The name and address of each person, including yourself, must be listed. Attach list if this space is insufficient. ‘ 


(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual requesting reservation) (please print or type) 
(Street) (City and Zone) (State) 


I (will) (will not) have an automobile at the Meeting. 


Mail this now to the Housing Bureau (address above). Enclose hotel or motel room deposit. Make checks payable to 
AAAS HOUSING BUREAU. Rooms will be assigned and confirmed in order of receipt of reservation. 
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AAAS EDITORIAL BOARD 


Duane Roller 
Editor 
Charlotte V. Meeting 
Assistant Editor 
Mark H. Adams Bentley Glass 
William R. Amberson Karl Lark-Horovitz 


Wallace R. Brode Edwin M. Lerner 
William L. Straus, jr. 


Advertising Representative: F. A. Moulton 


Are the Sciences Too Far Ahead of Advertisers? 


The following editorial by C. B. Larrabee in the periodical Printers’ Ink for 22 
October brings questions that have long troubled scientists to the attention of the 
general publishing and advertising fraternities. The use of scientific-sounding but 
scientifically meaningless or misleading language, distortions of scientific thought 
and experimental results, false analogies both direct and implied—in short, the mis- 
use of science and scientific evidence—can be found in many fields. It is good to see 
concrete evidence that others are also concerned with the problem. 

Incidentally, advertising designed to appear in periodicals serving scientists is 
generally accurate—more informational than promotional. The readers—the poten- 
tial buyers—help to control the quality of the advertising. 


RE scientists getting ahead of advertising’s ability 
to use their findings wisely? 

As few and tentative as are the studies in the field 
of psychological research, they already have pointed 
the ways to more skillful manipulation of the con- 
sumer mind. The results, therefore, can be as danger- 
ous as they are significant. 

For many years advertising has had its unserupulous 
fringe. At one time they [unscrupulous advertisers] 
operated without hindrance. They sold such socially 
dangerous products as supposed cancer cures and 
other nostrums. When legislation caught up with them 
they transferred their activities to other fields. 

They began to use the fake testimonial, the pseudo- 
scientific copy appeal, and all the other petty tricks 
of the advertising shyster. They have been particularly 
adept at juggling statistics and backing phony re- 
search. ... 

The fact that these people wear the clothes of re- 
spectability and wield multi-million-dollar appropria- 
tions makes them no less shysters and therefore no less 
dangerous. 

It would be easier not to worry about-them. It would 
be comforting to feel that they will grow up to their 
responsibilities. But they have never shown that they 
understand their obligation to society. There is no 


reason to believe that a scientific refining and sharpen- 
ing of their tools will suddenly awaken them to their 
social responsibilities. 

The very real possibility that the techniques of social 
research and psychology will be used by those ill-fitted 
to use them presents to advertising one of the greatest 
challenges in its long history. 

Advertising has always suffered from those who 
were so fascinated by the game that they forgot its 
social implications. As production more and more 
catches up with capacity to consume, the demand for 
hard selling will put new premiums on the work of 
those who understand how to manipulate the human 
mind. 

Somebody once said war is too important to be 
entrusted to the generals. Is it possible that adver- 
tising might become too scientific to be entrusted to 
advertisers? 

Leaders in advertising should see that scientific tech- 
niques are not so abused by a few unscrupulous ad- 
vertisers that their great potential benefits are denied 
those who can use them wisely and soundly. 


[Reprinted from Printers’ Ink, 22 October 1954. 
Copyright 1954 by Printers’ Ink Publishing Company, 
Ine., 205 East 42 Street, New York 17, N. Y.] 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Pa. 

SCIENCE is indexed in the Reader’s Guide to Periodical Literature. 

All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for expressed by contributors. 
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THIS IS THE 


Flame Photometer 


Measures Sodium, Potassium AND CALCIUM directly, easily and accurately 


New and Exclusive Atomizer-Burner . . . Burns 
common illuminating gas with oxygen for a stable 
high-temperature flame. No explosive tank gas re- 
quired. Safe in the most inexperienced hands: 

Simple Direct-Coupled Optics . . . No slits to adjust 
+ + +» MO Mirrors or prisms to align. Optical filters 
provide spectral isolation. 


Direct Reading . Without internal standards. 
High temperature flame gives full excitation . 
—- need for chemical additives such as 
ithium. 


Easy to Use . . . Safe in any laboratory. The Cole- 
man Flame Photometer is as safe and easy to use as 


Catalog No. 91280 
FLAME PHOTOMETER __. 


Catalog No. 91282 


a Bunser burner. Flame will not blow out or flash- 
back, and pressure adjustments are not critical. 


Lowest Cost . . . Highest Value . . . The Cole- 
man Flame Photometer is ready to operate with any 
modern Coleman Photometer Junior Spectro- 
photometer, Universal Spectrophotometer, Electric 
Colorimeter, Photo-Nephelometer or Nepho-Colorim- 
eter. 


For users who prefer to conduct flame analysis in- 
dependent of other procedures or who do not have 
available one of the above Coleman instruments, a 
separate indicating instrument . . . the Coleman 
Galv-O-Meter is offered. 


STANDARD SCIENTIFIC SUPPLY CORP. 


34 West 4th Street e New York 12, N. Y. 


ALL THE APPARATUS, EQUIPMENT, SUPPLIES, CHEMICALS AND 
,REAGENTS NEEDED TO RUN TODAY’S MODERN LABORATORIES. 
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The Gene 


L. J. Stadler 
University of Missouri and U.S. Department of Agriculture, Columbia, Missouri 


HE central problem of biology is the physical 

nature of living substance. It is this that gives 

drive and zest to the study of the gene, for 

the investigation of the behavior of genic sub- 
stance seems at present our most direct approach to 
this problem. 

Current knowledge of the behavior of living cells 
presents two striking pictures. The first is the almost 
incredibly delicate balance of chemical reactions oc- 
curring in the living cell, by which energy is made 
available and by which the syntheses proceed that pro- 
vide the materials for growth. The second is the be- 
havior of the genic substance, which apparently guides 
these reactions. It is carried in the chromosomes in fine 
strands, which together make up only a minute por- 
tion of the substance of the cell. These strands are dif- 
ferentiated along their length into hundreds of seg- 

‘ments of distinctive action, and, therefore, presumably 
of distinctive constitution, which we speak of as the 
genes. The genic substance is reduplicated in each cell 
generation. Its distinctive segments, in many known 
eases, determine whether or not a specific chemical re- 
action will occur, presumably, in some cases at least, 
by determining the production of a specific catalyst. 

The great bulk of the substance of the cell appar- 
ently consists of materials produced by the afore- 
mentioned guided reactions. The nature and behavior 
of these materials, so far as we know them, do not 
require the assumption that they have properties es- 
sentially different from those of nonliving matter. 

The genic substance, on the contrary, appears to 
have properties quite different from those with which 
we are familiar from our knowledge of the physical 
science of nonliving matter. Modern physical science 
gives us no model to explain the reduplication of the 
gene-string in each cell generation, or to explain the 
production of effective quantities of specific enzymes 
or other agents by specifie genes. The precise pairing 
and interchange of segments by homologous gene- 
strings at meiosis also suggest novel physical proper- 
ties of this form of matter. These facts indicate that 
a knowledge of the nature and properties of the genic 
substance might give clues to the distinctive physical 
mechanisms of life. - 

The difficulties in the study of the genie substance 
are obvious. It cannot be isolated for chemical analysis 
or pure culture. The possibility of direct analysis of 
specific segments or individual genes is, of course, even 
more remote. The properties of the genes may be in- 
ferred only from the results of their action. 


Dr. Stadler, before his death on 12 May, asked that 
this paper be sent to Science. It is the valediction, and 
a remarkable one, of a great geneticist —Epirors. 
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Furthermore, a critical study of the effects of a sin- 
gle gene may be made only by comparing individuals 
wholly comparable in genotype except for a difference 
in the one gene concerned. This means that gene muta- 
tions are essential for such comparisons, since it is 
only by gene mutation that we can identify individuals 
differing only by the effects of a single gene. The pros- 
pect of determining the properties of the gene is, 
therefore, dependent upon the development of valid 
methods for the study of gene mutation. 

It is appropriate to cite here the monumental con- 
tributions of H. J. Muller to the investigation of this 
problem. More than 30 years ago he recognized clearly 
the unique significance of gene mutation in the study 
of the physical nature of life (1) and boldly attacked 
the imposing technical problems that blocked its ex- 
perimental investigation. 

The difficulties of analysis that have been men- 
tioned are not different in kind from those involved 
in other problems in which the properties of hypo- 
thetical elements must be inferred from their effects— 
for example, in the problems of molecular or atomic 
structure. In such studies, the investigator proceeds by 
constructing the simplest model that will fit the known 
facts and then attempting to apply every significant 
experimental test of the predictions that may be made 
from the model. By a series of successive approxima- 
tions, the model finally evolves to a form that seems 
to provide the most plausible mechanism for the be- 
havior observed. The study of the physical nature of 
the gene from purely genetic evidence is closely com- 
parable to this. 

These difficulties of analysis are mitigated in some 
degree by the possibility of parallel investigation of 
certain problems of mutation through direct observa- 
tion of the chromosomes. Although the gene-string 
itself is below the limit of microscopic visibility, its 
behavior is such that it provides a visible shadow, so 
to speak, in the chromosome. Some alterations of the 
gene-strings are readily detectable by visible altera- 
tion of the chromosomes. The cytogenetic analysis of 
individual mutations provides a wholesome check on 
hypotheses derived from the statistics of mutation 
frequencies. 

An illuminating example of this is afforded by cer- 
tain interpretations of the evidence on mutation rate 
as affected by x-ray treatment and by temperature. At 
an early stage in the study of x-ray-induced mutations, 
Delbrueck (2) constructed a tentative “atomie physies 
model” of the gene, as inferred from the frequency of 
point mutations observed under varying physical con- 
ditions. This has become widely known through its 
application and discussion in the engaging little book 
What Is Life? (3), published several years later by 
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the eminent theoretical physicist, Erwin Schrédinger. 

In this view, the gene is considered a molecule, and 
the observed mutations are considered to represent its 
transitions from one stable state to another, as a re- 
sult of thermal agitation or the absorption of radiant 
energy. The linear-dosage curve and the constancy of 
mutation yield, regardless of variation in the time 
factor, show that the x-ray-induced mutations result 
from single “hits”; the constant proportionality of 
mutation yields to ionization, regardless of variation 
in wavelength, shows that the unit “hit” is an ioniza- 
tion. Caleulation of the volume within which these 
hits must occur to account for the mutations observed 
provides a basis for estimating the average size of the 
gene-molecules postulated. This turns out to be of the 
order of 1000 atoms. The relative frequency of spon- 
taneous mutations at different temperatures permits 
the calculation of the activation energy required for 
the occurrence of a mutation, which turns out to be 
about 1.5 ev. Unstable genes are assumed to have cor- 
respondingly lower activation energies, and the fact 
that temperature affects their mutation rate less than 
that of normally stable genes is in agreement with ex- 
pectation on this basis. The energy spent in one ioniza- 
tion is about 30 ev, and it is therefore to be expected 
that irradiation will cause the mutation of any of the 
genes, regardless of their relative stability under nor- 
mal conditions. The proportional increase in mutation 
rate will, therefore, be much less for genes distinctly 
unstable at ordinary temperatures than for genes of 
normal stability. These expectations also are realized. 

This is an impressive picture, but it has been evident 
for many years that it has no valid relationship to the 
experimental data from which it was derived. The de- 
tailed analysis of individual cases among the x-ray- 
induced mutations has shown clearly that many of 
these result not from a structural change in a gene but 
from some alteration external to the gene, such as 
physical loss or rearrangement of a segment of the 
gene-string. We have no basis for estimating the pro- 
portion of such extragenic mutations among the total 
of mutations observed and no ground for assuming 
that this proportion is the same among the mutations 
observed under the various experimental treatments. 

The basis of the model is the assumption that the 
statistics of observed mutation are in fact the statistics 
of structural alteration of the molecules that constitute 
the gene-string. The investigations of specific muta- 
tions contradict this assumption and show that the 
model has no basis in reality. 

It is interesting to reflect that if the determiners of 
heredity had chanced to be of a lower order of magni- 
tude, below the level at which the experimental study 
of individual cases is possible, we might still be con- 
structing more and more refined models of the gene on 
this pattern. As the predictions made from the model 
were contradicted by experimental results, we would 
change the various numerical values, or introduce ad- 
ditional variables, or perhaps, if necessary, even 
create additional hypothetical units. But the model 
would remain essentially an imaginary construct in- 
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ferred from mere numbers of mutations, for we would 
have no possibility of contradicting the plausible as- 
sumption that one mutation is as good as another. 


What Is a Gene? 


The early studies of gene mutation were concerned 
mainly with problems of technique arising from the 
extreme rarity of the phenomenon. Although the muta- 
tions of Oenothera, on which the mutation theory was 
based, had proved illusory, it soon became evident 
that mutant alterations do occur that are inherited as 
if they were due to changes in individual genes. The 
comprehensive genetic analysis of Drosophila by Mor- 
gan and his coworkers showed numerous cases of this 
sort—in fact, almost all the loci shown on the gene- 
map represented the mutant occurrence of visible 
alterations which, on subsequent tests, proved to be 
inherited in typical Mendelian fashion. These were as- 
sumed to be due, in each ease, to a change of the wild- 
type gene to an alternative form, producing a recog- 
nizably different phenotypic effect. The frequency of 
these mutations, however, seemed far too low to permit 
experimental investigation of the conditions affecting 
their occurrence. 

Muller (4) pointed out in 1917 that gene mutations 
resulting in inviability (“lethals”) are probably more 
frequent than mutations permitting survival with 
modified phenotype (“visibles’”’). In experiments ex- 
tending over the next 10 years (5), he developed vari- 
ous special techniques by which it was possible to 
determine the total number of lethal mutations for all 
loci within a given chromosome or region. These total 
frequencies proved to be high enough to permit sig- 
nificant experimental comparison of mutation frequen- 
cies under different temperatures. The loci yielding 
lethal mutations were distributed over the chromosomes 
approximately as expected from the distribution of 
loci for visible mutants, and it was concluded that the 
lethal mutations might legitimately be used as an in- 
dex of gene mutations in general. 

Meanwhile, many attempts to increase the frequency 
of genetic alterations by external treatments had been 
made, including studies with various chemical, radio- 
logical, and serological treatments, and studies in 
which various plant and animal forms were used. None 
of these experiments gave conclusive proof of an effect 
of any experimental treatment on the frequency of 
mutation, although in several of the experiments there 
were genetic alterations that may have been induced 
by the treatment. The failure of proof was due to two 
difficulties: (i) that of proving that the genetic altera- 
tious observed in the progeny of treated individuals 
were in fact due to the treatment rather than to some 
genetic irregularity present in the treated strains, and 
(ii) that of showing statistically convincing increases 
in the frequency of mutations in the treated group. 
What was needed was a genetic technique suitable for 
the detection of mutations in adequate numbers in an 
organism in which the gene-determined inheritance of 
the mutant characters could be readily demonstrated. 

The “C1B” technique with Drosophila, designed by 
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Muller, was admirably suited to this purpose, and 
x-ray experiments with this technique (6, 7) demon- 
strated beyond question a very strong effect of x-rays 
on the frequency of mutation. The total frequency of 
lethals in the X-chromosome was increased more than 
100-fold. In addition, many visible mutations were 
found, including dominants as well as recessives, and 
including mutants previously known from their spon- 
taneous occurrence as well as many mutants not pre- 
viously observed. 

These experiments were promptly followed by others 
designed to test more critically the genic nature of the 
induced mutations. The mutant lethals might be sus- 
pected of being deficiencies; even the visibles could 
conceivably be due to short deficiency or gene destruc- 
tion. But if the treatment could induce mutation to a 
variant allele and could, in further applications, in- 
duce reverse mutation to the parental allele, it was 
argued, the two mutations could not both be due to 
gene loss. Induced mutation and induced reverse muta- 
tion at the same locus were shown to occur in a number 
of loci of Drosophila in experiments by Patterson and 
Muller (8) and by Timoféeff-Ressovsky (9). 

Subsequent experiments with a wide variety of 
forms among the higher plants and animals and with 
microorganisms showed the broad generality of the 
effects of ionizing radiations upon the frequency of 
mutation. In later experiments; ultraviolet radiation 
and various chemical treatments were also shown to 
affect mutation frequency. 

The analysis of the induced mutations, however, 
soon indicated that the accepted definitions and cri- 
terions related to genes and gene mutations needed 
reconsideration. 

The purpose of experiments with gene mutation is 
to study the evolution of new gene forms. The tech- 
niques for studying gene mutation are, therefore, de- 
signed to measure the frequency of these changes in 
the genes. But a change in the gene may be recognized 
only by its effects, and it soon became clear that 
various extragenic alterations might produce the ef- 
fects considered characteristic of typical gene muta- 
tion (10). 

Thus the working definition of mutation necessarily 
differs from the ideal definition. It is this working 
definition that must be considered in generalizing 
from the experimental evidence. The mutations experi- 
mentally identified as gene mutations may include not 
only variations due to alterations within the gene but 
also variations due to losses of genes, to additions of 
genes, and to changes in the spatial relationships of 
genes to one another. To identify these mechanical 
alterations, certain tests were applicable. But there 
was no test to identify mutations due to a change 
within the gene; it was simply inferred that the mu- 
tants that could not be identified as the result of 
specific mechanical causes were, in fact, due to gene 
mutation in the ideal sense (17). 

When we conclude from an experiment that new 
genes have been evolved by the action of x-rays, we 
are not simply stating the results of the experiment. 
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We are, in the single statement, combining two dis- 
tinct steps: (i) stating the observed results of the ex- 
periment, and (ii) interpreting the mutations as due 
to a specific mechanism. It is essential that these two 
steps be kept separate, because the first step repre- 
sents a permanent addition to the known body of 
fact, whereas the second step represents only an in- 
ference that may later be modified or contradicted by 
additional facts. When the two steps are uncon- 
sciously combined, we risk confusing what we know 
with what we only think we know. 

The widely held belief that the frequency of gene 
mutation may be greatly accelerated by x-ray treat- 
ment was an illusion of this kind. Its basis was the use 
of the term gene mutation with two distinetly differ- 
ent meanings. Gene mutation was thought of as a 
change in the constitution of a unit of the genetic 
material, producing a new gene with altered gene 
action. Gene mutation was identified in experiments 
by the occurrence of a mutant character inherited as 
if it were due to a change in a gene. 

The mischief involved in the use of the same term 
for the two concepts is obvious. To insist that x-rays 
induce gene mutation because the mutants induced 
saitsfy all the accepted criterions of gene mutation, 
and that these mutants represent qualitative changes 
in specific genes because that is what we mean by gene 
mutation, is to adopt the dictum of Humpty Dumpty 
in Through the Looking-Glass. “When I use a word,” 
Humpty Dumpty said, “it means just what I choose 
it to mean—neither more nor less.” 

Now our concept of the gene is entirely dependent 
upon the occurrence of gene mutations. If there were 
no gene mutations, we could not identify individual 
genes, because the total genetic effect of a single chro- 
mosome would be inherited as a unit. If the mutations 
we interpret as gene mutations are in fact due to 
alterations affecting groups of genes, then the entities 
that we will recognize as genes will be in fact the 
corresponding groups of genes. The signifieant am- 
biguity is not in our definition of gene mutation but 
in our definition of the gene itself, because any defini- 
tion of gene mutation presupposes a definition of the 
gene. 

The discussion of these difficulties and of the pos- 
sibility of remedying them by more rigorous definition 
of experimental concepts is only an application to 
biology of the operational viewpoint that has become 
commonplace in modern physics, largely as a result of 
the critical studies of P. W. Bridgman (12). As Bridg- 
man notes, this sort of critical reconsideration, made 
necessary in physies by the development of relativity, 
is essential in scientific thinking if the methods are to 
be made elastic enough to deal with any sort of facts 
that may develop. The essential feature of the opera- 
tional viewpoint is that an object or phenomenon 
under experimental investigation cannot usefully be 
defined in terms of assumed properties beyond experi- 
mental determination but rather must be defined in 
terms of the actual operations that may be applied in 
dealing with it. The principle is not a new one; it has 
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been recognized, at least implicitly, in the work of 
individual scientists from an early period. William 
James stated it essentially in his lectures on pragma- 
tism (13), illustrating it with a quotation from Wil- 
helm Ostwald: 


Chemists have long wrangled over the inner con- 
stitution of certain bodies called tautomerous. Their 
properties seemed equally consistent with the notion 
that an instable hydrogen atom oscillates inside of 
them, or that they are instable mixtures of two bodies. 
Controversy raged but never was decided. “It would 
never have begun,” says Ostwald, “if the combatants 
had asked themselves what particular experimental 
fact could have been made different by one or the 
other view being correct. For it would then have ap- 
peared that no difference of fact could possibly en- 
sue; and the quarrel was as unreal as if, theorizing 
in primitive times about the raising of dough by 
yeast, one party should have invoked a ‘brownie’ 
while another insisted on an ‘elf’ as the true cause 
of the phenomenon.” 


What is a gene in operational terms? In other words, 
how can we define the gene in such a way as to sepa- 
rate established fact from inference and interpreta- 
tion? The definition may take into account not merely 
the evidence from experiments on the occurrence of 
mutations but also the evidence from experiments on 
the inheritance of genetic differences of any kind, or 
from any other experiments that bear on the nature 
of the gene. The definition may specify attributes of 
the gene that can be determined by recognized experi- 
mental operations, whether these are attributes already 
established in past experiments or attributes that 
might be determined in future experiments. 

Operationally, the gene can be defined only as the 
smallest segment of the gene-string that can be shown 
to be consistently associated with the occurrence of a 
specific genetic effect. It cannot be defined as a single 
molecule, because we have no experimental operations 
that can be applied in actual cases to determine 
whether or not a given gene is a single molecule. It 
eannot be defined as an indivisible unit, because, al- 
though our definition provides that we will recognize 
as separate genes any determiners actually separated 
by crossing over or translocation, there is no experi- 
mental operation that can prove that further separa- 
tion is impossible. For similar reasons, it cannot be 
defined as the unit of reproduction or the unit of 
action of the gene-string, nor can it be shown to be 
delimited from neighboring genes by definite boun- 
daries. 

This does not mean that questions concerning the 
undetermined properties mentioned are meaningless 
questions. On the contrary, they are the all-important 
questions that we hope ultimately to answer by the 
interpretation of the experimental evidence and by 
the development of new experimental operations. The 
operational definition merely represents the properties 
of the actual gene, so far as they may be established 
from experimental evidence by present methods. The 
inferences from this evidence provide a tentative 
model of the hypothetical gene, a model that will be 
somewhat different in the minds of different students 
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of the problem and will be further modified in the light 
of further investigation. 

The term gene as used in current genetic literature 
means sometimes the operational gene and sometimes 
the hypothetical gene, and sometimes, it must be con- 
fessed, a curious conglomeration of the two. The re- 
sulting confusion may be strikingly illustrated in seem- 
ingly contradictory statements by two such gifted and 
clear-sighted geneticists as Richard Goldschmidt and 
A. H. Sturtevant. Goldschmidt, after reviewing the 
evidence on position effect, states that genes do not 
exist (14), or at any rate that the classical theory of 
the corpuscular gene must be discarded (15). Sturte- 
vant, citing the evidence that chromosomes are region- 
ally differentiated, that particular regions are neces- 
sary for particular reactions in the organism, and 
that these particular regions behave as units in cross- 
ing over, states “These propositions . . . prove the 
existence of genes” (16). 

Goldschmidt is essentially correct if, by the gene, 
we mean the hypothetical gene, and the particular 
hypothetical gene that he has in mind. His positive 
conclusion that the gene does not exist is prone to 
misinterpretation but apparently means only that this 
hypothetical gene does not exist. His contention that 
the properties commonly ascribed to “the classical, 
corpuscular gene” go far beyond the evidence is, I 
think, fully justified. 

Sturtevant is correct if, by the gene, we mean the 
gene of the operational definition, since this implies 
no unproved properties. If it were true that there are 
no diserete units in the gene-string, Sturtevant points 
out, the most direct way of establishing the fact ex- 
perimentally would still be by studying the properties 
and interrelationships of these distinguishable regions. 
These are the genes of the operational definition. 

What is the operational definition of gene mutation? 
We have recognized that our studies of gene mutation 
have significance for the major problem only to the 
extent that they identify and analyze the mutations 
that represent the evolution of new hereditary units. 
But it is obvious that no operational definition of gene 
mutation in this sense can now be formulated—for 
these hereditary units are not the genes of the opera- 
tional definition; they are the hypothetical genes pos- 
tulated in our interpretation of the experimental evi- 
dence. To say that no operational definition is now 
possible is only to repeat in different words the fore- 
going statement that we have no positive criterion to 
identify mutations caused by a change within the gene, 
and that the alterations interpreted as gene mutations 
in experiments are merely the unclassified residue that 
cannot be proved to be due to other causes. The major 
objective in further investigations must be to develop 
such criterions. 


Study of the Mutation of Specific Genes 


The main purpose of this paper (17) is to empha- 
size the unpleasant fact that significant progress in 
our understanding of gene mutation requires the in- 
vestigation of the mutation of specific genes. The fact 
is unpleasant because the various technical difficulties 
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that arise from the very low frequency characteristic 
of mutation are at their worst when the study must 
be made on single genes, particularly on the spon- 
taneous mutation of single genes. The unpleasant state- 
ment is a fact because, as we have seen, it is hopeless 
to identify and exclude the spurious or extragenic 
mutations in experiments on mutation rates at miscel- 
laneous unspecified loci. 

The chief advantage in focusing the study on the 
single gene is that this makes it possible to substitute 
the direct experimental analysis of specific mutants 
for the application of generalizations assumed to ap- 
ply to mutations at all loci. Each mutant studied may 
add to the background of detailed information avail- 
able for the diagnosis of other mutants of the same 
gene. 

An important further advantage is that the specific 
loci selected for study may be loci with unusual tech- 
nical advantages for the recognition and analysis of 
their mutants. For example, the genes R’ and A? in 
maize, like other known genes in various species, yield 
spontaneous mutants that are clearly distinct from the 
forms produced by recognizable short deficiencies at 
these loci. This does not prove that the spontaneous 
mutants are not due to still smaller deficiencies, but 
it supplies a convenient screen for identifying a large 
‘class of deficiencies without further investigation. 
Another very useful aid in discriminating between 
gene loss and gene alteration is available for the reces- 
sive allele a. This allele, although phenotypically dis- 
tinguishable only by the loss of A action, may be 
distinguished from gene deficiency by its response to 
the mutagenie gene Dotted (Dt), in the presence of 
which it reverts sporadically to the dominant allele A. 
The retention of the Dt response provides a criterion 
to exclude gene loss in the interpretation of experi- 
ments on spontaneous and induced mutation of A. A 
technical advantage of a different sort is provided by 
the R alleles. The phenotypic effect of R is such that 
a large number of alleles may be objectively distin- 
guished by very slight differences of plant color in- 
tensity and pattern. A gene with equally variable 
allelic forms, if identified only by its effect on some 
all-or-none response, would seem to have only two 
alleles, and its mutations would not be detectable ex- 
cept for those that crossed the line between these two 
distinguishable levels of action. Another advantage of 
great practical importance is that both R and A are 
genes affecting endosperm characters and are, there- 
fore, suitable for the identification of mutations in 
large populations. Both are apparently genes of such 
trivial effect physiologically that their mutants survive 
with no detectable loss of viability. 

The effective analysis of the diverse genetic phe- 
nomena that may result in the origin of a Mendeliz- 
ing variation may not be impossible in intensive studies 
of the mutations of suitable selected genes, despite the 
fact that it seems hopeless in studies of mutation at 
miscellaneous, unspecified loci. 

These considerations are of no account if the fre- 
quency of spontaneous mutation of the single gene is 
actually too low to permit effective experimental study. 
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We cannot safely avoid this difficulty by selecting for 
study the genes of unusually high mutation frequency, 
because there is no assurance that the mechanism re- 
sponsible for the behavior of “unstable genes” is rep- 
resentative of the mechanisms concerned in typical 
gene mutation. The use of microorganisms that per- 
mit effective sereening for mutants in virtually unlim- 
ited populations would remove the difficulty, but un- 
fortunately these do not provide the critical genetic 
background essential to the study. 

A technique for determining the spontaneous fre- 
quency of mutation of specific genes is practicable in 
maize for mutation rates ranging as low as about one 
per 1 million gametes (18). A test of eight genes, 
unselected except for the technical advantage of show- 
ing their effects in the endosperm, yielded mutations 
in all but one of the genes tested, the mutation fre- 
quencies ranging from about oue to about 500 per 1 
million gametes tested (19). [he genes that yielded 
mutations in sufficient numoers to permit the ~ ..- 
parisons showed rather wide variation in m’ .ation 
frequency in different cultures. The gene R, or ex- 
ample, yielded no mutations in large populations in 
some cultures, but its mutation rate in other cultures 
ranged as high as 0.2 percent. Later studies have shown 
that such differences are due in part to differences in- 
trinsic to the R allele concerned and in part to differ- 
ences caused by factors modifying the mutation rate 
of R (20). Such factors are apparently quite common, 
since a study in which only strong effects could be de- 
tected indicated the occurrence of such modifiers in 
three of the seven regions marked (27). 

The average mutation rates determined are rather 
low for effective experimental investigation of factors 
affecting the mutation rate and even for the extraction 
of adequate samples of mutants for individual study. 
However, the fact that mutation rates are so readily 
affected by diverse modifiers makes it feasible to ex- 
tract strains in which the mutations of specifie genes 
may be made frequent enough to permit direct ex- 
perimenal study. 


Detection of Spurious Gene Mutations 


The development of criterions for identifying gene 
mutations of evolutionary significance is difficult even 
in the study of selected genes of the most favorable 
properties. In pasi studies, the problem has been 
given a disarmingly simple appearance by various as- 
sumptions, some of which were unwarranted, and some 
of which have been invalidated by later discoveries. 

For example, we tend to feel that some of the mu- 
tations detected in our experiments must be qualita- 
tive changes in the genes concerned, for surely quali- 
tatively altered genes have arisen in the course of 
evolution. This is mainly responsible for the wide- 
spread belief that, even though some of the apparent 
gene mutations identified are demonstrably false, 
“true” gene mutations must be ineluded in the un- 
classified residue. 

This belief is fallacious. Granting that qualitatively 
changed genes must have been evolved by mutation at 
rates high enough to permit experimental investiga- 


815 


4 
7 
¥ 
A 
Ly 
a 
= 


tion, there is no assurance that the steps in their evolu- 
tion are represented in the mutants that are found in 
our mutation experiments. When we set out to iden- 
tify mutants in a mutation experiment, we must con- 
fine ourselves to mutations of relatively large effect, 
large enough to set the mutant beyond the range of 
varying expression due to environmental and genetic 
modifiers. If mutant changes occur within the nar- 
rower range, we have no way of identifying them. 
There is no good evidence against the occurrence of 
such subliminal mutations. The assumption of the high 
constancy of the gene is backed by evidence only con- 
cerning the rarity of the distinct mutations. If con- 
vineing evidence were adduced tomorrow to show that 
genotypes breed true only as a statistical result of 
sampling in each generation in populations of genes 
genetically fluctuating over an imperceptible range, 
there is nothing in our present knowledge that would 
contradict this conclusion. : 

A study of R alleles of diverse origin showed the 
common occurrence of minute differences in the level 
of plant-color expression (22). Such allelic differences 
would not be expected if the only source of variation 
in this gene were mutation of the type that we study 
in our experiments, but they would be expected as a 
result of subliminal mutation. 

If subliminal mutations occur, it is possible that this 
type of mutation accounts largely or wholly for the 
evolution of new gene forms in nature. Thus it is quite 
possible that the sharply distinct mutations identified 
in our experiments may be exclusively the result of 
extragenic phenomena. 

A second assumption, or group of assumptions, is 
concerned with the possibility of distinguishing gene 
mutation from gene loss. It was originally supposed 
that induced recessive “visibles” could safely be con- 
sidered gene mutations, on the assumption that all 
genes were essential to survival. This was contradicted 
by various instances of cytologically demonstrable de- 
ficiencies viable in haploid tissue or in hemizygous in- 
dividuals, or viable as homozygotes in diploid indi- 
viduals. Such cases were relatively few, but since both 
the cytological and the genetic criterions of deficiency 
approach the limit of their range of effective applica- 
tion as the deficient segment becomes smaller, there is 
reason to suspect that physical loss may be responsible 
for observed mutations also in cases in which deficiency 
cannot be demonstrated. As we have become better ac- 
quainted with individual genes and their functions, the 
assumption that genes, as a rule, are individually 
essential to life has lost its plausibility. 

Mutation to an intermediate allele is sometimes con- 
sidered evidence against loss mutation. This involves 
another assumption, that of the unitary nature of the 
geme—an assumption made consciously and with care- 
ful consideration in the early development of gene 
theory, but one that must be seriously questioned in 
the light of later evidence. It is only on the hypothesis 
that multiple alleles are variant forms of a single unit 
that we may exclude the possibility of their occurrence 
by loss mutation. On the hypothesis that they repre- 
sent different mutations in a complex of closely linked 
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genes, we could acceunt for mutation to different levels 
by the loss of different segments of the chain. 

The basis for the choice of the unitary hypothesis 
is perhaps best shown in the considerations underlying 
the classical criterion of allelism. These were stated by 
Morgan in 1919 (23) as follows: 


Probably the most important evidence bearing on 
the nature of the genes is that derived from multiple 
allelomorphs. Now that proof has been furnished that 
the phenomena connected with these cases are not due 
to nests of closely linked genes, we can probably ap- 
peal to these as crucial cases. . . . The demonstra- 
tion that multiple allelomorphs are modifications of 
the same locus in the chromosome, rather than cases 
of closely linked genes, can come only where their 
origin is known. .. . 
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Fig. 108 [in part]. Diagram illustrating mutation in a 
nest of genes so closely linked that no crossing over takes 
place. 


Let the five circles of Fig. 108, A represent a nest 
of closely linked genes. If a recessive mutation occurs 
in the first one (line B, a) and another in the second 
gene (line B, b), the two mutants a and b if crossed 
should give the atavistic type, since @ brings in the 
normal allelomorph (B) of b, and b that (A) of a. 
. . » Now this is exactly what does not take place 
when members of an allelomorphic series are crossed 
—they do not give the wild type, but one of the other 
mutant types or an intermediate character. Evidently 
independent mutation in a nest of linked normal genes 
will not explain the results if the new genes arise di- 
rectly each from a different normal allelomorph. 


It will be noted that the test rules out the existence 
of the nest of closely linked genes only on the assump- 
tion that each mutation must be an alteration of a sin- 
gle number of the group. If, instead, each mutation 
were a loss of one or more contiguous numbers of the 
group, the fact that crosses between them might com- 
monly show them te be allelic would not rule out the 
“eompound gene” as the basis of the multiple allelic 
series. This is illustrated in the following diagram- 
matic arrangement: 


le le 1— le le 
2— 2— 26 2¢e6 
3— 3— 3— 3— 3— 
4@6 4— 4— 4@6 4— 
5 e 5 — 5e 5e — 


The “compound gene” is in a sense a contradiction 
in terms, for the hypothetical gene is unitary by defi- 
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nition. Bnt the genes identified in our experiments ean- 
not be made unitary by definition. The five genie ele- 
ments represented in the diagram are not actually 
parts of one gene; they are five genes. But if certain 
multiple allelic series have a basis of this type, it 
would be possible to establish the fact experimentally 
only in the cases most favorable for analysis. Accord- 
ingly, there might be many cases in which the segment 
of the gene-string identified experimentally as a single 
gene might actually be a cluster of genes of identical 
or similar effect. 

The notion of the compound gene, or some equivalent 
unit, may prove to have significance, since there may 
be special relationships among the clustered elements 
that mark them off as a group from adjoining unre- 
lated elements. One of these may be interrelationships 
in gene action between the clustered elements, which 
could lead to the occurrence of position effects when 
members of the cluster are separated by crossing over 
or translocation. This may be a basie factor in the 
explanation of position effect in general. Another re- 
lationship to be expected is synaptic equivalence, lead- 
ing to the opportunity of unequal crossing over. It 
is the latter that concerns us here. 

A striking example of minute deficiencies simulat- 
ing gene mutations is provided by the “crossover- 
mutants” of R’ (24). Certain R’ alleles consist of at 
least two independently mutating genic elements: (P), 
determining anthocyanin pigmentation of certain plant 
tissues and of the pericarp, and (8), determining an- 
thocyanin pigmentation of the endosperm and em- 
bryo. The crossover-mutants R® and r’ result from 
unequal crossing over and must, therefore, involve the 
loss of (P) in the one case and of (S) in the other. 
They give no cytological or genetic indication of defi- 
ciency, and they are wholly normal in development in 
the haploid gametophyte, as is shown even by the very 
sensitive test of competitive pollen-tube growth in the 
transmission of the mutant through male germ cells. 
The crossover-mutants are wholly indistinguishable in 
appearance and genetic behavior from the noncross- 
over mutants occurring in the same cultures. 

The oceurrence of unequal crossing over within the 
R complex yields some interesting indications of the 
genetic nature of multiple allelic series and of the 
possible role of gene losses in relation to seemingly 
qualitative mutations. In addition to (P) and (S), 
there are other phenotypically recognizable genic ele- 
ments of the R complex. In certain R’ alleles of dilute 
pigmentation, both plant and seed color are dependent 
upon a single genic element (D). In various R’ alleles 
of unusually strong pigmentation, there appear to be 
additional elements determining certain aspects of 
plant-color expression. In addition, there are various 
distinguishable aleurone-color types such as “Stip- 
pled,” “Marbled,” “Navajo-spot,” and so ‘forth, some 
occurring with plant color and some without. Each of 
the distinguishable complexes may be regarded as one 
of a long series of multiple alleles of the gene R. 

Let us pause a moment to clear the terminology. To 
avoid confusion I shall refer te the recognized alleles 
of R under their customary italicized designations 
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(R’, R*, r’, R%’, and so forth), although the analysis 
shows that several of these so-called “alleles” are ac- 
tually complexes of two or more genes. 

The term genic element will be used for any gene- 
like constituent identified as a component of one of the 
R alleles. The use of this term does not, in the absence 
of further evidence, necessarily imply that the element 
is unitary. The genic elements are designated by sym- 
bols not italicized, such as P, 8, D, and so forth. 

In addition to the crossover mutants there are nu- 
merous noncrossover mutants. A nonerossover fr’ 
mutent is presumably of constitution “P s” rather than 
merely “P.” The postulated element (s) is a “null” 
element phenotypicaily but presumably would function 
synaptically in the same way as “8S.” These postu- 
lated elements are designated “s,” “p,” “d,” and so 
forth. 

The complex may, of course, include other null ele- 
ments from past mutations in which the parental 
elements are unknown. These as a class are desig- 
nated as “n.” 

In several instances noncrossover mutants to inter- 
mediate levels of seed-color expression occurred in- 
cluding various dilution and pattern types. These are 
designated “S*,” “S*,” and so forth. 

Once any two of these genic elements have become 
established in neighboring positions in the same chro- 
mosome, an opportunity is provided for unequal cross- 
ing over, which may ultimately lead to the development 
of more complex gene clusters. For example, the afore- 
mentioned crossover mutants resulted from inter- 
changes as follows: 


NP 


The crossover-product “S” was recognizable as a 
crossover mutant R’ and the crossover-product “P” 
as crossover mutant r’. The crossover-products “P P 8” 
and “P § 8” were not recognizable, but these repre- 
sented the production of potentiai new alleles carry- 
ing three genic elements instead of two. By using dis- 
tinguishable forms of § or P in the original compound, 
the addition-crossovers may be made recognizable, and 
by this means it is possible to produce such new syn- 
thetic alleles as R (Stippled-Navajo), and so forth. 
In this manner, it would be expected that more com- 
plex clusters would develop by successive steps, unless 
the gene is one whose action sets a closer limit on the 
viability of its duplications. 

The great variety of genotypes that might be ex- 
pected to represent possible members of the allelic 
series may be illustrated by a few examples as fol- 
lows: 


3) D 

= 

5) P D 


Alleles (2) and (4) would be of the standard R’ type, 
(3) would be of the dilute R’ type, (1) would be of the 
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R type, and (5) would be a spotted aleurone type 
with plant color. In general, the differences between 
the alleles are due to extragenic, rather than intra- 
genic, alterations, but this is not necessarily true of 
the phenotypic difference between (4) and (5). 

With regard to the relationships between the genic 
elements of the complex, the concepts of allelism and 
locus have little meaning. All members of the complex 
are homologous with one another; presumably all have 
arisen through a long series of mutations from some 
single ancestral gene. In a sense, all may be considered 
allelic to one another. For example, the question “Is 
S" (the seed-color element in R%’) allele to S?” has 
no significance, because there is no way in which S" 
can be shown to have any different relationship to S 
than to P or to any other element of the complex. The 
same is true of such a question as “Is the element (D) 
proximal or distal to (P) ?” It may be proximal in one 
stock and distal in another; in a stock in which it is 
proximal, a short series of unequal crossovers will 
suffice to move it to a distal position. 

Although different alleles may have widely different 
numbers of genic elements, none is actually a defi- 
ciency. In terms of the postulated origin of the cluster, 
all of those with more than a single element may be 
considered duplications. On the other hand, when we 
arbitrarily take as the standard type an allele carrying 
several genic elements, other alleles with fewer ele- 
ments will appear as deficiencies, and the mechanisms 
that produce them as mutants from the standard type 
will be mechanisms of gene loss. 

The same mechanisms proceeding in the case of a 
gene-complex whose separable elements are identical 
in action might produce only a linear series of multiple 
alleles showing various grades of dilution, or they 
might produce no multiple series of alleles at all. 

The increasing number of cases in which clustering 
of genes of identical or similar effect is proved or in- 
dicated (24-27 and others, 28 and 29 for references) 
suggests that unequal crossing over may be a signifi- 
cant factor in the production of seemingly qualitative 
allelic differences. 

Another simplifying assumption was that mutant 
changes in gene effect must represent some transfor- 
mation of the gene itself rather than some alteration 
affecting its expression. It was this assumption that 
made the demonstration of x-ray-induced mutation 
and reversion of the same gene seem critical proof of 
the induction of intragenic alterations. The assump- 
tion was definitely contradicted by the evidence of 
position effect. This evidence showed conclusively that 
a mutation did not necessarily represent a transforma- 
tion or loss of the gene concerned; instead, it could 
be the result of a translocation affecting the expres- 
sion of the unchanged gene. 

The remarkable studies of McClintock (30, 31) on 
mutational behavior in maize, as affected by the intro- 
duction of a chromosome-9 undergoing the breakage- 
fusion-bridge cycle, have shown the far-reaching im- 
portance of this limitation in the experimental study 
of gene mutation. In the presence of this structurally 
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unstable chromosome, many of the type genes present, 
ineluding genes in chromosome-9 and genes in other 
chromosomes, show mutation to unstable recessive 
forms characterized by various types of chromosomal 
irregularity. The study of the unstable mutants and 
their reversion leaves little doubt that the phenomenon 
is due to some reversible inhibition of the expression 
of the genes concerned. 

In some cases the mutations are accompanied by 
detectable chromosomal aberrations at or near the 
locus showing instability, but in other cases no ecyto- 
logically detectable chromosomal alteration is associ- 
ated with the occurrence of the mutation. In many 
eases the instability of the recessive mutant and the 
oceurrence of the associated chromosomal irregulari- 
ties are dependent upon the presence of a complemen- 
tary factor designated “activator” (Ac), and when this 
factor is removed the mutant behaves as a stable re- 
cessive with normal chromosomal behavior. 

McClintock has also shown that the control of re- 
verse mutation of the recessive a by Dt (Dotted) may 
be a reaction of the activator type. In the presence of 
the aberrant chromosome-9 and in the absence of Dt, 
the standard a allele has given occasional endosperm 
dots apparently due to mutation to A. This strongly 
indicates that the standard a is a repressed A, and, if 
so, its reversion under the influence of Dt must also be 
due to some modification of conditions affecting gene 
expression. 

Whether or not there is acceptance of my hypothesis 
that these manifestations of unstable gene behavior 
are brought about by the transposition of invisible bits 
of heterochromatin to the locus of the gene affected, 
this brilliant investigation clearly shows that expres- 
sion effects may be the actual cause of apparent gene 
mutations, even when the mutation observed shows no 
indication of a change of position or of any associated 
chromosomal alteration. 

The resulting difficulty in the analysis of observed 
mutations further emphasizes the necessity for carry- 
ing on the analysis with the advantages of the detailed 
study of mutation at specific loci. If we think of these 
results in terms of the generalizing assumptions char- 
acteristic of the study of mutation en masse, we may 
be inclined to apply the findings to the nature of gene 
instability in general, or even to the nature of mutant 
alleles in general. If we think of them against the 
background of diverse mutations of some intensively 
studied gene, we are inclined to make detailed com- 
parisons of the mutants of this category with those of 
other types and other modes of origin in the hope of 
developing criterions that distinguish mutants of dif- 
ferent kinds. 

Meanwhile, in the study of gene mutation, we are for 
the present in an anomalous position. A mutant may 
meet every test of gene mutation, and yet, if it is not 
capable of reverse mutation there is ground for the 
suspicion that it may be due to gene loss, while, if it 
is capable of reverse mutation, there is ground for the 
suspicion that it may be due to an expression-effect. 
The only escape from this dilemma is throngh the more 
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intensive study of the mutations of specific genes se- 
lected as best suited to detailed genetic analysis, in the 
hope of developing more sensitive criterions for the 
identification of gene mutations. 
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Erosion Phenomena 


Jean Piccard 
Department of Aeronautical Engineering, University of Minnesota 


HERE are a number of interesting erosion 

phenomena that are not the result of an equi- 

librium between heat exchange by radiation 

and by convection, yet the effects are in some 
eases so similar to such equilibrium effects that at first 
glance these erosion phenomena appear to belong in 
the same class. 

Fluted rocks. In many mountain regions one finds 
very striking erosion phenomena in limestone: well- 
formed channels :eading downhill. Their bottom is in- 
variably rounded, and the ridges between the channels 
are exceedingly sharp. These channels vary in width 
from a fraction of an inch to several feet, and their 
length may easily attain 30 ft. On the side walls of 
the larger channels new, smaller channels are formed. 
They too lead in the direction of maximum inelina- 
tion. They are undoubtedly formed by rain water con- 
taining, of course, carbon dioxide. 

The explanation is a very old and simple one: If 
a slightly inclined rock surface, probably originally 
polished by glacier action, is not perfectly flat, then 
after each rain the deeper places will remain wet 
longer than the protruding parts. At these places the 
erosion proceeds faster than at elevated, drier regions. 
The differences between high and low are, therefore, 
accentuated by rain water. The edges between two 
channels get more and more elevated above the deeper 
parts of the rock and, after each rain, they are the 
first to dry. These ridges between the channels get 
sharper and sharper, and they can, without exaggera- 
tion, be compared to knife edges. At some places the 
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water seems to have found a vertical crack, and these 
cracks are then widened to deep crevasses, which may 
have a width of several feet. It is well known in such 
mountain regions that sheep can be killed when they 
fall into these holes. 

Similar formations can be observed in gypsum 
rocks. I have climbed, with the aid of a rope, down 
into some of these vertical shafts, which had a per- 
fectly circular cross sec’ion and the walls of which 
were quite smooth. These “chimneys” in gypsum rocks 
are harder to explain, but they may well be related to 
the better known fluted rocks in limestone. 

Action of acid on files, It is well known that if a 
dull file is dipped for a few minutes into concentrated 
hydrochloric acid, it will come out considerably 
sharper than it was before the dipping. This phe- 
nomenon is very similar to the formation of fluted 
rocks, but it is more difficult to explain because there 
is no reason why the action of the acid should be less 
strong on the ridges than on the grooves. Here we 
apparently need a geometric explanation. 

Let us assume that we start with an iron plate that 
is fluted with alternating convex and coneave cylinder 
surfaces, all of the same radius of curvature. If the 
acid acts with the same speed on the ridges and on the 
grooves, the radius of curvature of the grooves will 
increase until the concave cylindrical surfaces of the 
grooves meet, whereas the radius of curvature of the 
ridges will decrease. When these radii have reached a 
zero value, the grooves meet and a maximum sharpness 
of the ridges is attained. From then on any further 
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action of the acid will produce no further improve- 
ment of the file but will produce a gradually progress- 
ing deterioration. The radius of curvature of the con- 
vex areas remains zero indefinitely, but the angle at 
which the concave areas meet gradually approaches 
180°. This gradual “resmoothing” of the file is in 
sharp contrast to the formation of fluted rocks which, 
as years or centuries pass, always progresses, never 
recedes. The ridges on the file, in contradistinction to 
the ridges on the fluted rocks, are exposed to the action 
of the acid for the same length of time as the grooves. 

“Dish formation” in old avalanche snow. When, dur- 
ing the winter, an avalanche has come down a moun- 
tain slope it frequently remains strongly compacted in 
the bed of a small creek for a considerable part of the 
following summer. In this case it is likely that the 
creek will again find its way along the bottom of its 
old bed, deep under the old avalanche snow. Soon 
warm air, too, will find its way along the water and 
will form a tunnel under the avalanche. When this 
tunnel is open at both ends of the snow field a con- 
siderable air flow takes place downward through this 
tunnel whenever the temperature of the outside atmos- 
pheriec air is above freezing. This air drift produces 
a rapid melting of the old snow, and toward the middle 
of the summer a sizable tunnel has been formed. 
Tunnels of this sort are frequently 5 to 10 ft high, and 
it is easy to follow the creek for considerable distances 
under the snow mass. 

It is quite evident that under these conditions the 
melting is done entirely or almost entirely by the flow 
of warm air. The sun never reaches the ceiling of these 


“Dish formation” on remnant 
of old avalanche, Simplon Pass, 
Switzerland, May 1954. 


eaves, and the radiation by the bottom of the cave 
which itself is near freezing, seems to be negligible. 

Under the described conditions we invariably see a 
very striking phenomenon on the ceiling of the cave 
as well as on the walls. The whole surface of the snow 
is composed of a multitude of concave spherical sur- 
faces or “dishes” forming sharp ridges at the place 
where two of these surfaces meet. The borderline of 
each dish is, therefore, polygonal. The dishes often 
reach 1 ft in diameter. There is little doubt that these 
ridges are formed in the same manner as the sharp 
ridges of the old file dipped into hydrochloric acid. It 
is, however, rather surprising that the phenomenon 
does not come to an end. Apparently there are always 
enough irregularities in the snow to prevent the theo- 
retically possible formation of an entirely smooth sur- 
face. It may be noted that the formation of dishes is 
not confined to the inside of the caves; it is also seen, 
although less well pronounced, on the upper surface 
of the snow field. 


Sophia H. Eckerson, 


OLLOWING a week’s illness, Sophia Hennion 
Eckerson, retired plant microchemist at Boyce 
Thompson Institute for Plant Research, died 
on 19 July 1954. Born in Old Tappan, N. J., 

Dr. Eckerson had an inheritance of old Dutch and 
French blood from her parents, Albert Bogert and 
Ann (Hennion) Eckerson. 

Entering Smith College as a mature student, after 
helping younger brothers establish themselves in their 
chosen fields of medicine and art, she received her A.B. 
degree in 1905 and her A.M. degree in 1907. In 1911, 
she received her Ph.D. at the University of Chicago, 
where she continued on the staff until 1920, although 
the school was not then noted for its liberal attitude 
toward women on its scientific staff. Her ability as a 
microchemist led to appointment under that title for 
a term at Washington State College in 1914; with the 
Bureau of Plant Industry, USDA, Washington, D.C., 
1919; with Cereals Division, 1921-22; with the Uni- 
versity of Wisconsin, 1921-23. Becoming plant micro- 
chemist at Boyce Thompson Institute when it was or- 
ganized in 1924, she continued in this position until 
retirement in 1940. 
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Plant Microchemist 


A versatile person with wide interest in letters and 
art as well as science, Dr. Eckerson showed the effect 
of her early training in plant physiology with William 
Francis Ganong, an outstanding teacher. Her earliest 
publications are cited in the second edition of The 
Teaching Botanist, which he was then preparing. 
Throughout her life, she influenced young scientists, 
whether as aspirants for the doctoral degree, with a 
thesis to develop and write, or as members of formal 
classes or informal groups, organized to take advan- 
tage of her ability to teach them the special methods 
she had developed for following metabolic processes in 
plants by detection of the products through erystalli- 
zation or by color reactions. Indeed her many students 
used the mimeographed copies of her “Outlines of 
plant microchemistry” as a class textbook, so that al- 
though she was too much of a perfectionist to publish 
the last draft of a book designed for class use, her 
methods have been widely disseminated and incorpo- 
rated into the textbooks of others. 

Throughout her career, she gave generously and 
enthusiastically of her time and experience to many in 
organizing and pursuing botanical problems as well as 
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in the careful presentation of the finished work. The 
list of her publications gives evidence of her wide 
interests—in such diverse special fields as microchem- 
istry, germination, mineral nutrition, reduction of ni- 
trates by plants, nitrate reducase, cell walls, endo- 
phytic fungi, starch grains. Possibly outstanding in 
their effect are “Microchemical studies of the pro- 
gressive development of the wheat plant,” “A physio- 
logical and chemical study of after-ripening,” and her 
contributions on the structure of cellulose membranes 
and starch grains. 

Never a “joiner,” she nevertheless gave good sup- 
port to Sigma Delta Epsilon in its youthful days. Her 
academic standing was evidenced by membership in 


Phi Beta Kappa and Sigma Xi, and the esteem in 
which her fellow-botanists held her resulted in election 
to the chairmanship of the Physiological Section of 
the Botanical Society of America, a rare position for 
a woman. Her name was in the starred list of out- 
standing scientists in American Men of Science in 
1938. Quite outside of organizations, a host of former 
students and associates feel the loss of the quiet, re- 
served friend who spent her last years of retirement 
with her hobbies of reading, handwork, and a real 
garden in Pleasant Valley, Connecticut. 

Norma E. PFeirrrer 
Boyce Thompson Institute for Plant Research, 
Yonkers, New York 


News and Notes 


Botanical Congress in Paris 


An exceptionally cool summer provided an excellent 
atmosphere for the sessions of the 8th International 
Botanical Congress in Paris, 2-14 July. Almost 3000 
’ participants were registered. Several special sessions 
preceded the general meetings. One was that of the 
Nomenclature Commission, which spent several days 
in stormy discussion of proposed amendments. A very 
controversial item was the always resurgent nomina 
specifica conservanda. The good humor of the chair- 
man, Jacques Rousseau (Montreal), rescued the pro- 
ceedings from pandemonium many times. Another 
initiative was a “collogue” (symposium) on the “eco- 
logical divisions of the world.” This, like all such 
undertakings, was very uneven in content, coverage, 
and level. The French schools (Toulouse and Mont- 
pellier) gave a brilliant account of their methods and 
their achievements. An exhibition of maps was held 
concurrently, which showed the excellent work in the 
past 15 yr of Gaussen (Toulouse) and his collabora- 
tors. Other exhibits were by Hueck (Sao Paulo), 
Kiichler (Kansas), Tiixen (Stolzenau), and Schmid 
(Ziirich). 

After the official opening of the congress on 2 July, 
the participants in the preliminary meetings joined one 
or another of the 37 sections in which symposiums and 
miscellaneous papers were being presented. The pro- 
gram was very full and all sections were well attended. 
As at all such meetings, much time was unavoidably 
wasted in walking from one section to another and 
much frustration was experienced because of time con- 
flicts. It is unfortunate that the time restriction for 
each paper cannot be enforced, but perhaps this re- 
quires more fortitude than section chairmen are able 
to muster. It is, of course, quite impossible to give an 
account, section by section, of the proceedings and to 
cite even the most interesting features in each one. I 
have, however, obtained the collaboration of my coi- 
leagues, W. Randolph Taylor, Rogers McVaugh, 
Chester A. Arnold, and Volney H. Jones, who, re- 
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spectively, provided notes on phycology, taxonomy, 
paleobotany, and ethnobotairy, whereas I attended the 
ecology, phytosociology, and protection of nature see- 
tions myself. This coverage leaves much that is of 
equal importance unmentioned. 

Phycology. The section of phyeology held 17 of the 
scheduled 18 sessions. One joint session with geology 
was-eliminated because of the death of F. E. Fritsch 
and the absence of the other chief phycological 
speaker. About 10 unscheduled papers were added to 
the program, so that the total of papers was about 
120, but several were omitted because of absence of 
the authors. The attendance varied from 30 persons 
to 90 or 100 but averaged more than 50 at all times. 

The subjects that attracted the most contributors 
dealt with phytogeography and marine ecology, the 
vegetation of Africa having been especially favored. 
A meeting on this last brought together several people 
long interested in African algae and resulted in an 
important contribution on the structure of cilia by I. 
Manton of Leeds. This paper, with the balance of the 
program, led to very active di. nssion. So did the pro- 
gram on life-cyeles of algae, opened by K. M. Drew 
Baker, in which various opposing viewpoints were vig- 
orously presented. Programs previously initiated at 
Stockholm dealing with electron-microseopic structure 
of diatom cell walls were extended at Paris to other 
diatoms and to Coecolithophondae, showing astonish- 
ing degrees of submicroscopie complexity. The section 
dealing with biochemistry of marine algae was opened 
by F. N. Woodward and was an exceedingly crowded 
one. Although the field was outside the competence of 
most of the members of the section, the attendance was 
large and the discussion, especially from visiting 
physiologists, was as active as the limited time per- 
mitted. 

In the section dealing with cytology of algae the 
remarkable studies on chromosome number of Spiro- 
gyra by Godward were extended and, as indicated by 
a first communication by C. G. King, desmids have 
been added to the algal groups that are being inten- 
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sively investigated. The summary of the ecology of 
marine phytoplankton by T. Braarud attracted a good 
deal of discussion. Freshwater algae came in for their 
share of attention, but the offerings were not as varied 
as those on marine algae. The chief papers dealt with 
flagellate organisms and matters of structure and rela- 
tionships; there were few floristic papers. Among the 
more considerable studies were those on stream algae 
by Symoens and on East African lakes by R. Ross. 
Given the attendance record and the varied program, 
the continuance of the section for the Montreal meet- 
ing seems highly advisable. 

Taxonomy. The nomenclature section held its meet- 
ings from 28 June to 1 July. Principal business was 
the consideration of proposed changes in the Interna- 
tional Code of Botanical Nomenclature. No major 
changes were approved; a summary of the actions 
taken by this section has appeared in Taxon 3, 184 
(Sept. 1954). 

Probably the most important action taken by the 
section of taxonomy, systematics, and phylogeny was 
the approval of a resolution to prepare in the near 
future an Index nominum genericorum—a general in- 
dex of all published genera of plants—and the ap- 
pointment of an international advisory committee 
headed by J. Lanjouw of Utrecht to further this 
project. 

Paleobotany. Seventeen countries were represented 
on the paleobotanical program. For the first time two 
sections were organized, one for Paleozoic and the 
other for Mesozoic and Cenozoic paleobotany. Among 
the numerous subjects discussed were nomenclature, 
structure of ancient woods, evolution within various 
groups, early floras, and classification and affinities of 
fossil spores and pollen and their use in correlation. 
Some of the papers dealing with this last topic were 
given in conjunction with the newly organized section 
on palynology. More or less neglected subjects were 
coal ball plants and Tertiary leaf impressions, al- 
though some of the broader aspects of Cenozoic floras 
were treated in several papers. There were a few con- 
tributions on paleobotanical techniques. At the spe- 
cial session dealing with nomenclature held before the 
congress, 31 Dec. 1820 was agreed upon as the start- 
ing date for paleobotanical nomenclature. Also a list of 
generic names passed upon at Stockholm in 1950 was 
formally placed in the list of Nomina Conservanda. 
The International Committee on Paleobotanical No- 
menclature was reorganized. Two steps were taken to 
increase international cooperation among paleobotan- 
ists: one was the setting up of a subsection on paleo- 
botany under the botanical section of the International 
Union of Biological Sciences, and the other was the 
creation of a paleobotanical section within the Inter- 
national Society for Plant Taxonomy. Before the 
congress there was a 3-day excursion into the coal- 
fields of northern France, using Lille as headquarters. 
Then a 6-day posteongress excursion was made into 
southern France, where Stephanian and Tertiary fos- 
sils were collected. Both trips were directed by Depape 
and Corsin, professors from Lille. 


Ethnobotany. These meetings marked the first time 
that ethnobotany has been recognized at an interna- 
tional congress of botany by the inclusion of a section 
under that name. The fledgling section was not large, 
but it was most energetic and enthusiastic. Active 
participants were from such countries as France, 
England, the Netherlands, Yugoslavia, West Germany, 
Saar, U.S.S.R., Philippines, Belgium, Canada, Iraq, 
and the United States. 

R. Portéres and A. Haudricourt (France) deserve 
considerable credit as organizers of the section, and 
Jacques Rousseau (Canada) as president of the sec- 
tion carried out this function with his usual vigor and 
good nature. Baranov (U.S.S.R.) and Jones (U.S.A.), 
who are vice presidents, took over the chair for a por- 
tion of the program. Five independent half-day ses- 
sions were held as well as joint sessions with the his- 
tory of botany section. Papers concerned with a 
variety of the aspects of the interaction of man and 
plants were well received, and discussion was quite 
animated. The subjects covered included edible plants, 
origin and history of cultivated plants, plant names, 
plant lore, sacred plants, narcotic plants, and so forth. 

The initial session was given entirely to an open 
discussion of the question “What is ethnobotany?” 
This session was particularly valuable in that it per- 
mitted the presentation of opinions concerning the 
proper materials and limits for this rather widespread 
field. There seemed to be general agreement that ethno- 
botany should encompass all of the various interrela- 
tionships between folk cultures and their plant en- 
vironments. Involved in this interaction are not only 
the practical economic aspects of plant utilization and 
technology but also the philosophic aspects of plants 
in legends, mythology, religion, and in botanical knowl- 
edge and concepts of primitive peoples. In addition, it 
was felt that the effects and influences of man on 
plants and vegetation should be noted. There was no 
attempt to arrive at a formal definition of ethnobotany, 
for it was decided that there is some benefit in a fluid- 
ity of the conception of this rather young field. 

There was a general feeling that the exchange of 
data and ideas and the comparison of methods made 
possible by this section meeting were exceedingly valu- 
able and stimulating to the participants. This was re- 
flected in the unanimous passing of a resolution, favor- 
ing the investigation of means for bringing about more 
effective communication, more frequent colloquiums, 
and the establishment of ethnobotanical laboratories 
for the study of materials from various continents. 

Ecology and phytosociology. A good deal of atten- 
tion was given to the question of vegetation mapping 
on various scales. The precongress colloquium and ex- 
hibition were continued, and further contributions 
were offered by several participants, especially Gaus- 
sen and Rey (Toulouse), Emberger and Trochain 
(Montpellier), Schmid (Ziirich), Ozenda (Alger), 
Hueck (Sao Paulo), Van Steenis (Leyden), Gams 
(Innsbriick), and Kiichler (Kansas). 

Many descriptive inventories of little known areas 
were also presented, One of the most remarkable was 
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an evening lecture by Osvald (Uppsala) on the bogs 
of New Zealand. Lavrenko, Tikhomirov, and Stankof 
(U.S.S.R.) also presented most interesting materials. 
The Soviet delegation very generously distributed a 
number of copies of a handsomely bound and illus- 
trated book containing the Russian and French texts 
of the papers given by its members. The ecological 
maps were of special interest. 

Papers concerning vegetation dynamics were also 
quite numerous. The differences in background, train- 
ing, and philosophy of the proponents led to the usual 
discrepancies in interpretation. However a good deal 
of common ground was uncovered. 

Taxonomy and chorology. The findings and interpre- 
tations of experimental taxonomy were reviewed in a 
brilliant symposium in which American and British 
contributions were outstanding. Gilmour (Cambridge) 
and Heslop-Harrison (London) even proposed a re- 
vised nomenclature of the “units of microevolutionary 
change” that caused a minor tempest and stimulated 
much useful discussion. 

Gams (Innsbriick) gave a spirited criticism of 
Croizat’s recently published theories of plant distri- 
bution; Faegri (Oslo) presented a new atlas of the 

Norwegian flora; Raymond (Montreal) read a new 


chapter in his phytogeographic studies of Carez,, 


which have given us new insights on the migrations 
of boreal floras; Humbert (Paris) and Cuatrecasas 
(Chicago) offered new contributions to the Senecio 
and Espeletia problems of Madagascar and Colombia. 

Protection of nature. Six sessions were devoted to 
the study of particular areas where nature needs to 
be protected. Parts of Africa and Madagascar were 
described and assessed by Troupin (Brussels), Jaeger 
(Strasbourg), Schnell (Caen), Humbert (Paris), 
Robyns (Brussels). The main report on the Pacific 
was given by Fosberg (Washington) who gave special 
emphasis to a large bog area in Japan that is about 
to be flooded. Stehlé (Guadeloupe), Hueck (Sao 
Paulo), Lasser (Caracas), and Velez (Puerto Rico) 
reported on tropical America. The presence at most 
of these meetings of Harroy and Robyns (Brussels), 
Heim (Paris), Gille (UNESCO), and several others 
who are connected with the International Union for 
the Protection of Nature permitted frequeni cross- 
references to the work already done by that organiza- 
tion. The section diseussed conservation policies and 
passed several resolutions in support of national and 
international organizations that have already made 
specific recommendations. 

In many other sections of the congress important 
work was done, new facts revealed and new interpre- 
tations proposed, that cannot be reported here. A num- 
ber of activities involving the congress at large took 
place—among them a visit to Versailles, a reception 
at the City Hall, excursions to the forest and castle 
at Fontainebleau, and a visit to the arboretum at Les 
Barres. Most noteworthy perhaps was a beautiful ex- 
hibition of botanical illustrations from the collections 
of the Museum National d’Histoire Naturelle. The best 
work of the European illustrators of the 18th and 19th 
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centuries was displayed to great advantage. Another 
highlight of the congress was the celebration of the 
100th anniversary of the Société Botanique de France, 
whose president, Roger de Vilmorin, made a most 
elegant speech in four languages. This was followed 
by a presentation of the botanical landscape of France 
in a series of colored lantern slides that had been gath- 
ered from various collections by Chouard (secretary- 
general of the congress) ; they were commented on by 
him and by several other French botanists, each one 
covering a different region. On this oceasion also, the 
compliments of some 100 botanical societies from dif- 
ferent parts of the world were presented to the Société 
Botanique de France by foreign delegates. Harriet 
Creighton (Wellesley College) delivered a most gra- 
cious address on behalf of the Botanical Society of 
America. 

The congress was preceded and followed by many 
excursions of botanical interest. Most of them were 
concentrated on French territory, but some extended 
to North Africa and even to other parts of the French 
Union in tropical Africa. It was my good fortune to 
join the Ivory Coast expedition, which was led by 
Mangenot (Paris). This consisted of a month of travel 
through the tropical rain forest. All arrangements had 
been made to accommodate 16 people comfortably, to 
feed them, to give the medical care, and to provide 
guides and material help, not to mention the scientific 
information constantly provided by the experienced 
French botanists. The cost of this trip to the partici- 
pants was nominal. 

The generosity of the French Government and of 
French scientific institutions is worth putting on ree- 
ord. There is no doubt that the 8th International Bo- 
tanical Congress was a success, not only because of 
careful planning and coordination, but also because of 
strong public support, material and otherwise. With- 
out these special considerations, many foreign dele- 
gates could not possibly have afforded the o«pense, 
either of attending the congress or of taking part in 
the excursions. It is to be hoped that such an invest- 
ment in international exchange will seem worth while 
to the other countries that will follow France in the 
organization of botanical congresses. In fact, the next 
one will take place in Canada in 1959. 

PrerrE DANSEREAU 
University of Michigan 


Zoological Nomenclature 


On 22 Apr. 1955, the International Commission on 
Zoological Nomenclature will start to vote on the fol- 
lowing cases involving the possible use of the plenary 
powers for the purpose specified against each entry. 
Full particulars of these cases were published on 22 
Oct. 1954, in pt. 9, vol. 9 of the Bulletin of Zoological 
Nomenclature. 

1) Renier [1804] Prospetto, question of validation of 
four generic names (Discoides, Cerebratulus, Polycitor, 
and Scolixedon), published in. 

2) Renier [1807] Tavola, question of validation of six 
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generic names (Aglaja, Aleyonaria, Cystia, Rodens, Tuba, 
and Tubulanus), published in. 

3) Names (generic and specific) given to aptychi of 
ammonites, suppression of. 

4) Notropis Rafinesque, 1818 (class Osteichthyes), de- 
termination of gender as masculine. 

5) Cheloniceras Hyatt, 1903 (class Cephalopoda, order 
Ammonoidea), designation of type species for. 

6) Argus Bohadsch, 1761 (class Gastropoda), retention 
of stavus for purposes of the law of homonymy to pre- 
serve Lysandra Hemming, 1933, from falling as a syno- 
nym of Argus Boisduval, 1832. 

7) minimus Miller (J.8.), 1826 (Belemnites) (class 
Cephalopoda, order Dibranchia), validation of. 

A proposal for a “declaration” banning the names based 
on aptychi of ammonites is also included. 


Comments on these cases should be sent as soon as 
possible to Francis Hemming, Secretary to the Com- 
mission, 28, Park Village East, Regent’s Park, London, 
N.W.1. 

Francis HemMING 
International Trust for Zoological Nomenclature 


Science News 


In a statement to the press on 29 Oct., Pierre Auger, 
French physicist who for 3 yr was the French delegate 
to the United Nations Atomic Energy Comission and 
who now heads the natural science section of 
UNESCO, said that the U.S. plan for peaceful uses of 
atomic energy, first announced ‘xy the President last 
December, requires much claiification and elaboration. 
He mentioned that a six-paragraph U.S. memorandum, 
which will be the basis for the next debate on the sub- 
ject, leaves many major questions unanswered. 

The U.S. has called for creation of a new inter- 
national agency to start work early next year. Auger 
pointed out that it is not known who will be its mem- 
bers, how the agency will be organized, how it will be 
financed, or what authorities will run it. The plan calls 
also for an international scientific parley to be sum- 
moned early next year under United Nations auspices. 
“The conference—like the agency—is not very clear in 
the minds of many persons,” Dr. Auger said. 


The following statement was released by the Atomic 
Energy Commission on 26 Oct. : 

The Chairman of the Atomic Energy Commission 
stated that there had been a series of detonations 
of nuclear explosives in Soviet territory. This series 
began in mid-September and has continued at inter- 
vals to the present. Further announcement concern- 
ing this series will be made if some unusual develop- 
ment would appear to warrant it. 

As is generally the case with nuclear detonations, 
these tests have resulted in some widespread fall-out 
of radioactive material, but insignificantly in the 
United States. 


Small amounts of crystalline pi-a-lipoic acid are 
available for the use of interested investigators. For 


details see the communication by L. J. Reed elsewhere 
in this issue. 
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A 2-yr research program involving the infection of 
154 human volunteers with a new type of antityphus 
vaccine has proved that the vaccine provides a more 
effective and longer lasting immunity to epidemic 
typhus than the vaccines in current use. This conelu- 
sion was reported at the annual meeting of the Amer- 
ican Public Health Association by John P. Fox, pro- 
fessor of epidemiology at Tulane University who was 
in charge of the research. He stated that the new vac- 
cine resisted the disease 2 yr after initial inoculation, 
and that a comparison with a commercial antityphus 
vaecine had demonstrated the superiority of the new 
material. The agent used by Fox and his associates 
is strain E of rickettsia Prowazeki, which contains 
minute doses of living nontoxie typhus germs. 

The experimental immunization program was con- 
ducted among inmates of Mississippi State Prison. It 
followed an original project conducted in 1951 among 
29 inmates to determine the safety of strain E for 
human beings. Both projects were preceded by inten- 
sive tests on animals by Fox, and limited tests on man 
by Fox and F. Perez Gallardo of Madrid, Spain, who 
was the first to isolate this strain of typhus germ. 

Fox reported also that 8000 persons in Peru have 
been inoculated with strain E to determine its effec- 
tiveness in a mass immunization. This field test, begun 
in the summer of 1953 and still continuing, has shown 
that strain E is effective in producing a good antibody 
response. It was 92 percent effective in a large group 
given small amounts of the vaccine and was 97 percent 
effective in the groups receiving larger amounts. The 
field research revealed that the most satisfactory 
method of administering the antityphus agent is in 
the muscle, and that the dose required is very small. 


On 24 Oct. word came from Katmandu, Nepal, that 
a three-man Austrian expedition had conquered Mount 
Cho Oyu, the world’s seventh highest peak. The group 
consisted of Herbert Tichy, geologist, Josef Joechler, 
construction engineer, and Helmut Heuberger, geog- 
raphy professor. A report stated that Tichy and 
Joechler, accompanied by a Sherpa guide named 
Pasang, reached the crest, where they planted the 
flags of Austria, Nepal, and India and buried offerings 
to a goddess supposed to rule the height. The team 
was said to have made the ascent without the use of 
oxygen; Cho Oyu is 26,867 ft in altitude. A British 
expedition, led by Eric Shipton, made an unsuccessful 
attempt to climb the mountain in 1952. 


Two maps, one having the first known cartographic 
mention of America and the other indicating that 
Portuguese sailors were in the West Indies before 
Columbus, have been acquired by the University of 
Minnesota’s James Ford Bell Collection. The Waldsee- 
muller globe map, a 94% by 15 in. wood engraving, 
was first published in 1507 in St. Die, France, by 
Martin Waldseemuller, a geographer who was an ad- 
mirer of Amerigo Vespucci. It was published for use 
in eonjunction with Waldseemuller’s book, Cosmo- 
graphia Introductio, that appeared the same year. It 
was designed to be pasted on a ball and is believed 
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to be the first published globular map of the Western 
Hemisphere. The Minnesota copy is thought to be the 
only one now in existence. Waldseemuller also pub- 
lished a second map, for a flat surface, and on both 
appeared the name “America.” 

The second map, a 1424 nautical chart, cartogra- 
pher unknown, is the first known document in which 
the name “Antilia” appears. The term is placed near 
the largest of the Atlantic islands shown on the chart, 
and Armando Corteseo of Portugal’s University of 
Coimbra declares that the designation of these islands 
is the first cartographic representation of the “fore- 
front of eastern America.” The name “Antilia” is defi- 
nitely Portuguese in origin and Corteseo has advanced 
the theory that Portuguese sailors, carried by ocean 
eurrents from their home coast, reached the New 
World before Columbus did. 


The Swedish Geological Survey has announced that 
ore bodies with high copper content have been found 
in the Adak district in the Skelleftea field, North 
Sweden. 


Is exogamous artificial insemination a benefit to 
humanity or should it be considered a crime? Its fu- 
ture hangs on legislation. This important problem is 
discussed by Wendy Stewart in an article titled “What 
should the doctor know about exogamous artificial 
insemination?” appearing in the November Journal 
of the American Medical Women’s Association. Some 
people think artificial insemination so beneficial that 
it should be encouraged ; that the child living in a home 
where he was so much desired and whose character- 
istics have been selected, has an unusually good chance 
of sound development. Others consider the practice a 
criminal offense, and that the donor must be so de- 
praved that he could contribute only poor hereditary 
characteristics. 


There are serious aspects of social, moral, and 
legal welfare to be considered . . . as things stand 
at present there is much risk of an outcome detri- 
mental to the hoped-for child. At best . . . there is 
doubt as to his legal status: at worst... he is re- 
garded as aa illegitimate child. 


Instead of forcing legislation prematurely, it would 
be better, Dr. Stewart feels, eventually to translate 
existing custom into law. This can come if the prac- 
tice is demonstrably widespread, with safeguards pro- 
tecting all concerned. At present most of the problems 
ean now be resolved if the child is adopted legally by 
the married couple. “While the ultimate goal should be 
legislation . . . the immediate one should be adoption.” 


Inspired by the earthworm breeding farms he saw in 
California, as well as by Darwin’s estimate that ap- 
proximately 400 lb of humus a year are ploughed up 
by the earthworms normally inhabiting an acre of 
land, a German farmer during the past year has built 
up a career on these most humble of creatures. He has 
established Germany’s first earthworm farm; he sells 
a box of 100 worms for DM.1.5 (approximately 36 ct). 
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They are cheaper by the thousand and cheapest of all 
as spawn. He has not yet, however, reached the pro- 
duction capacity of some California earthworm farms, 
which are able to send out 500,000 worms a day and 
which, after the Netherlands flood catastrophe, deliv- 
ered to that country several million earthworms whose 


activity contributed towards making the flooded areas 
arable again. 


During a recent interview in New York, Rajkumari 
Amrit Kaur, Minister of Health for India, reported 
that in the last 5 yr life expectancy in her country has 
risen from an average of 27 yr to 32 yr. She also re- 
ferred to progress in the antimalaria campaign as 
“one of the triumphs of international cooperation.” 


The 1954-55 exploration program of the New York 
Botanical Garden began with the departure in October 
of three different parties to northern South America. 
For the first 3 wk of October John Wurdack, with 
Nicholas Guppy as his assistant, made a survey of the 
timber potential of a tract of land in the rainforest 
south of the Orinoco River in central Venezuela. In 
December Wurdack will go to the Gran Sabana area 
of southeastern Venezuela. He will be accompanied by 
Julian Steyermark of the Chicago Natural History 
Museum, and together they will explore the tabular 
sandstone mountains in the Chimanta-tepui region. 

Bassett Maguire and Richard 8. Cowan went to 
Amapa, the northeasternmost state of Brazil, in con- 
tinuance of the Garden’s interest in obtaining data on 
the flora of Venezuela, the Guianas, and adjacent Ama- 
zonia. After a week Maguire flew to the upper Branco 
River in northern Brazil, just south of the British 
Guiana border, where he is visiting the mountain called 
Tepequem for several weeks. Cowan will remain in 
Amapa for a 6- to 8-wk stay before making brief ex- 
eursions into the forests of French Guiana, Surinam, 
and British Guiana. These parties are expected to re- 
turn to New York by the first of March or shortly 
thereafter. 


From the recent annual meeting of the National 
Association for Mental Health have come these facts 
about the extent of mental illness and the lack of facili- 
ties and trained personnel for the care and treatment 
of the mentally ill. (i) This year about 250,000 per- 
sons will be admitted to mental hospitals for the first 
time. (ii) At the present rate, one of every 12 chil- 
dren born each year will need to go to a mental hos- 
pital sometime in his life. (iii) More than one-half 
of all of our hospital beds are oceupied by mental 
patients. (iv) Mental illness costs us over 1 billion 
dollars a year in tax funds. 


Members of the house of delegates of the Medical 
Society of Virginia have voted to admit Negro doctors 
to membership in their State medical society. The Dis- 
trict Medical Society (D.C.) and the Maryland State 
Medical Society have taken similar action in past 
years. 
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Scientists in the News 


Linus Pauling, winner of the 1954 Nobel Prize in 
chemistry [Science 120, 796 (12 Nov.)] has made 
many contributions to science, but his mest important 
was his discovery of the fundamental principles deter- 
mining the nature of the chemical bond and the struc- 
ture of molecules. This has led him to his discoveries 
concerning the essential atomic structure of proteins, 
including such physiologically important materials as 
hemoglobin, blood serum, enzymes, hair, skin, and 
muscle, 

Pauling and his associates began working on the 
molecular structure of proteins, the major component 
of all living cells, in the mid-thirties. Proteins are so 
complicated that their structure could not until recent 
years be determined. Unlike most other chemicals, 
which consist of only a score or two of individual 
atoms, protein molecules are made up of thousands, 
even millions, of atoms; therefore instead of trying 
to study protein molecules directly, Pauling first in- 
vestigated their component parts, such as the amino 
acids. Analyzing these by x-ray diffraction, he ulti- 
mately obtained enough information to permit a pre- 
cise prediction of the configuration of the oxygen-hy- 
drogen-nitrogen-carbon chains that form the backbone 
of protein molecules. 

It is hoped that knowledge of the atomic structure 
of proteins will be a valuable tool in medical research, 
Pauling and his colleagues have already found that 
sickle-cell anemia is associated with an abnormality 
in hemoglobin molecules. During the past 2 yr Paul- 
ing has been working on the structure of collagen, the 
protein that occurs in tendons, bones, and skin. It is 
probably the most important protein in the human 
body, for it gives strength and toughness to tissues. 
There is evidence now that many diseases, such as 
arthritis, seem to involve some abnormality in the 
manufacture or structure of this protein. 

For many years Pauling has also been interested 
in the structure of metals and alloys and the relation 
of structure to properties of these substances. Be- 
tween 1938 and the present he has been working on 
the development of a theory of the electronic structure 
of metals and alloys that differs considerably from the 
quantum mechanics theory that is generally accepted. 
A principal difference is that Pauling assumes that a 
larger number of electrons are involved in bonding 
the atoms together than has previously been thought. 
Some 2 yr ago he applied his general ideas about 
metals in the statement of a new theory of the ferro- 
magnetism of iron and other magnetic substances. 

Recently Pauling, Robert B. Corey, and Richard E. 
Marsh have completed a detailed investigation of the 
molecular structure of silk. Silk fibers are very strong 
—stronger than the strongest steel wires with the same 
cross-sectional area—and Pauling and his associates 
explain this strength; the structure of silk involves 
extremely long molecules of silk protein, extending in 
the direction of the fibers. These molecules are at- 
tached to one another by hydrogen bonds, which con- 


nect each molecule with two others, one on each side. 
These molecules form what the investigators term 
“pleated sheets” and silk fiber consists of many of 
these sheets arranged side by side. The great strength 
of the fiber results from the fact that, in order to break 
it, it is necessary to break the molecules themselves— 
that is, to break chemical bonds between atoms of 
carbon and nitrogen. 

Pauling’s experimental research includes the deter- 
mination, by x-ray diffraction, of the structure of 
about 50 erystals, and, by electron diffraction, of about 
60 gas molecules. In the general field of molecular 
structure, his discoveries of fundamental principles 
inelude: the hybridization of bond orbitals and the 
theory of directed valence (1928); the relation of 
hybrid bond orbitals to magnetic properties of sub- 
stances (1931); the partial ionic character of single 
bonds and its relation to heats of formation of sub- 
stances (1932); the resonance of molecules among two 
or more electronic structures and the determination of 
the configuration of molecules through resonance, such 
as the planarity of conjugated systems (1932); and 
the correlation of interatomic distances and other 
structural features with electronic structure (1932). 
In the elucidation of protein structure, Pauling’s con- 
tributions include the discovery of the extraordinary 
magnetic properties of hemoglobin and their interpre- 
tation in terms of molecular structure (1936, with 
C. D. Coryell); the development of a general struc- 
tural theory of native, denatured, and coagulated pro- 
teins (1936, with A. E. Mirsky); the formulation of 
a theory of molecular structure of antibodies and the 
nature of serologic reactions (1940); the discovery 
that an abnormality in molecular structure of hemo- 
globin is responsible for sickle-cell anemia (1949, with 
H. A. Itano, 8. J. Singer, and I. C. Wells); and the 
discovery of the configuration of polypeptide chains in 
some fibrous and globular proteins (1950, with R. B. 
Corey). 


Benjamin Miller, senior associate physician at Peter 
Bent Brigham Hospital, Boston, and lecturer on medi- 
eine at Harvard Medical School, has been appointed 
director of the Jewish Hospital Association’s May In- 
stitute for Medical Research in Cincinnati. He has 
conducted research for 20 yr in the field of kidney dis- 
eases and allied conditions such as high blood pressure. 
He plans to continue studies on kidney transplantation 
and in the broad field of kidney diseases and related 
conditions of cardiovascular diseases. He will also par- 
ticipate in the teaching program of the association. 


Two members of the Soviet Academy of Sciences, 
Andrei Levovich Kursanov, a physiologist, and Boris 
A. Rybakov, a professor of social sciences, attended 
the closing ceremonies of Columbia University’s bi- 
centennial. The Russian scientists’ visit to the United 
States, the first of its kind in several years, resulted 
from the Soviet Academy’s acceptance, only a few 
days before the event, of an invitation sent more than 
4 yr ago. 
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The Upjohn Co. has announced the transfer of 
Harold R. Reames from the medical division to the re- 
search division where he will head the department of 
infectious disease. Reames has been with the company 
since 1951 in the department of clinical investigation 
of new drugs. 


Louisiana State University School of Medicine has 
established a new annual lectureship in honor of Peter 
Graffagnino of New Orleans, the first professor in the 
university’s department of obstetrics and gynecology. 
The initial Graffagnino lecture was given on 27 Oct. by 
Edward A. Schumann, professor of obstetrics and 
gynecology at the University of Pennsylvania Medical 
School. 


Lord Rothschild, director of research in the depart- 
ment of zoology at Cambridge University, England, 
is visiting the California Institute of Technology to 
continue his research in the field of embryology. Ap- 
pointed research associate in biology, he is working 
with Albert Tyler on some problems of the early 
phases of both plant and animal reproduction. 


_ The Institute of Radio Engineers has named Harald 

T. Friis, director of radio research at Bell Telephone 
Laboratories, Red Bank, N.J., the recipient of the IRE 
medal of honor, the highest technical award in the 
radio engineering profession. The award, which was 
given “for his outstanding technical contributions in 
the expansion of the useful spectrum of radio fre- 
quencies, and for the inspiration and leadership he 
has given to young engineers,” will be presented dur- 
ing the IRE. national convention in New York next 
March. 

The Morris Liebmann memorial prize, awarded an- 
nually to an IRE member who has made a recent im- 
portant contribution to radio engineering, was given 
to Arthur V. Loughren, director of research at the 
Hazeltine Corp., “for his leadership and technical 
contributions in the formulation of the signal specifi- 
cation for compatible color television.” 

Bernard Salzberg of the Naval Research Laboratory, 
Washington, D.C., received the Harry Diamond memo- 
rial award, which is given to persons in government 
service for outstanding work in radio and electronics. 
The award was presented “for his contributions in 
the fields of electron tubes, circuits, and military 
electronics.” 

The Vladimir K. Zworykin television prize award 
went to Harold B. Law, RCA Laboratories Division, 
Princeton, N.J., for his contributions to the develop- 
ment of the shadow-mask tricolor television picture 
tube. 


Milton Helpern, chief medical examiner of the City 
of New York, has been appointed professor and chair- 
man of the department of forensic medicine in the 
New York University—Bellevue Medical Center Post- 
Graduate Medical School. Halpern joined the faculty 
of the N.Y.U. College of Medicine in 1934 as a lee- 
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turer in forensic medicine and became an associate 
professor in the Post-Graduate Medical School of the 
Medical Center in 1949. He is also assistant professor 
of clinical medicine and lecturer in pathology and 
legal medicine at Cornell University Medical College, 
lecturer in criminologie medicine at the New York 
Police Academy, and honorary lecturer in forensic 
medicine at the University of Southern California 
Medical School. 


The annual John MeReynolds lecture in ophthal- 
mology for 1954 was given at the University of Texas 
Medical Branch, Galveston, on 15 Oct. by A. France- 
scotti, director of the ophthalmology clinic of the Uni- 
versity of Geneva in Switzerland. He spoke on “Cata- 
ract in relation to hereditary skin disorders.” The lec- 
tureship was established in honor of the late J. O. 
McReynolds of Dallas, pioneer ophthalmologist of the 
Southwest. 

Other recent distinguished visitors at the Galveston 
Medical Branch have been Francis E. Camps, professor 
of forensic medicine at the University of London, and 
Neville F. Stanley, director of epidemiology in the 
Public Health Service of New South Wales, Australia. 


William B. House, formerly associated with the Na- 
tional Alfalfa Dehydrating and Milling Co. of Lamar, 
Colo.:, has been appointed a research chemist at the 
Midwest Research Institute, Kansas City. 


H. J. Beattie, Jr., and F. L. VerSnyder of the Gen- 
eral Electric Co., West Lynn, Mass., have been jointly 
awarded the 1954 Henry Marion Howe medal for their 
paper “Microconstituents in high temperature alloys,” 
published in the Transactions of the American Society 
for Metals. 


Among the Independence Day decorations that were 
awarded by the President of India, the following hon- 
ors were given to scientists and educationalists. The 
Bharat Ratna was received by the Vice President, 
philosopher and educationalist Servepalli Radhakrish- 
nan, and by the physicist C. V. Raman. The Padma 
Vibhushan Pahala Varg (1st class) was awarded to 
physicist Satyendranath Bose, and educationalist Zakir 
Husain. The Padma Vibhushan Dusra Varg (2nd 
class) was awarded to 19 people, including scientists 
H. J. Bhabha, S. S. Bhatnagar, and K. S. Krishnan. 


Callaway Brown, senior chemist at Armour Research 
Foundation of Illinois Institute of Technology, Chi- 
cago, has been presented the award of scientific merit 
by the foundation’s chemistry and chemical engineer- 
ing research department for research on the mano- 
metric determination of the density of liquid ozone. 
The work was sponsored by the Government. 


Joel Warren, formerly chief of the department of 
bacteriology, Army Medical Service Graduate School, 
Washington, D.C., is now serving as science attaché 
for Scandinavia and is stationed at the American Em- 
bassy in Stockholm, Sweden. 
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Yehia Aziz Habib, who is on leave of absence from 
the faculty of medicine of the University of Alex- 
andria, Egypt, has been appointed visiting associate 
professor of clinical physiology at the University of 
Tennessee College of Medicine. His research work has 
been primarily in the kidney physiology of mammals. 


Paul A. Miller, professor of sociology at Michigan 
State College since 1947, has been named deputy di- 
rector of the Michigan Cooperative Extension Service. 


Two engineering appointments at AC Spark Plug 
Division of General Motors have been announced. 
Karl Schwartzwalder, chief ceramic engineer, has been 
named director of research, and Wilfred A. Bychinsky, 
chief ignition engineer, has been promoted to assistant 
chief engineer in charge of spark plug work. Formerly 
spark plug engineering and research were under the 
direction of Taine G. McDougal, who retired recently. 


Wendell M. Latimer, University of California chem- 
istry professor who has made important contributions 
to national defense in the fields of atomie energy and 
chemical warfare, has been awarded the 1955 William 
H. Nichols medal of the American Chemical Society’s 
New York Section. A pioneer in low temperature re- 
search in the United States, Latimer was active during 
World War II in National Defense Research Commit- 
tee studies of oxygen production, toxic gases, and 
plutonium. From 1943 to 1947 he was director of a 
Manhattan Engineering District project on the chem- 
istry of plutonium, which was carried out by the Uni- 
versity of California Department of Chemistry. Since 
then he has been associate director of the university’s 
Radiation Laboratory. He also supervised wartime re- 
search on the effect of weather conditions upon the 
behavior of toxic gases. 


James Hillier, who has been director of the research 
department of Melpar, Inc., a subsidiary of the West- 
inghouse Air Brake Co., has joined the research and 
engineering staff of the Radio Corporation of America 
as an administrative engineer. Hillier was associated 
with RCA Laboratories from 1940 to 1953, first as a 
research physicist and later as supervisor of funda- 
mental electron microscope research. 


The following appointments to assistant professor 
have been announced. Philadelphia College of Phar- 
macy and Science: Robert E. Abrams, pharmacy. 
Florida State University : Conway W. Snyder, physics. 
Tulane University: Leo F. Kock, botany. 


Henry A. Imus, formerly head of the physiological 
psychology branch at the Office of Naval Research, 
has been appointed assistant to the director of the 
National Institute of Neurological Diseases and Blind- 
ness of the National Institutes of Health. His new 
duties involve program analyses and program develop- 
ment in the fields of neurological diseases and sensory 
disorders. 


In the department of chemistry at the University of 
Southern California, Robert D. Vold has returned 
from his sabbatical year in the Netherlands to resume 
his duties as professor of colloid chemistry, and 
Arthur W. Adamson and Karol J. Mysels are on sabba- 
tical leave this fall. Adamson left on 27 Oct. for 
Copenhagen where he will work in Bjerrum’s lab- 
oratory. 


Harriet C. Jameson has been appointed chief of the 
history of medicine division of the Armed Forces 
Medical Library, Washington, D.C. She joined the 
division as head of the catalog section in 1950. 

Christina C. Hilbrandt of the index-catalogue divi- 
sion retired on 30 Sept. after more than 36 yr of con- 
tinuous employment in the preparation of the Indez- 
Catalogue. In recognition of long and faithful devotion 
to duty, a certificate of merit signed by the Sur- 
geon General of the Army and the director of the 
Armed Forces Medical Library was presented to Miss 
Hilbrandt. She established a record of 26 yr of con- 
tinuous service without the loss of a day charged to 
sick leave. 


Necrology 


Carl E. Arvidson, 56, electrical engineer and vice 
president of the Consumers Power Co., Jackson, Mich., 
20 Oct.; Robert A. Budington, 82, professor emeritus 
of zoology at Oberlin College, Oberlin, Ohio, 23 Oct.; 
Austin H. Clark, 73, investigator in oceanography, 
ornithology, entomology, ana marine biology, author- 
ity on butterflies, author, and retired curator of 
echinoderms at the Smithsonian Institution, Wash- 
ington, D.C., 28 Oct.; Bernard A. Etcheverry, 73, au- 
thor and professor emeritus of irrigation engineering at 
the University of California, Berkeley, Calif., 26 Oct.; 
James T. Jardine, 72, agricultural scientist, investiga- 
tor in the use of forest land for grazing, former di- 
rector of the Oregon Agricultural Experiment Sta- 
tion, and retired director of research for the Dept. of 
Agriculture, Washington, D.C., 24 Oct.; Thomas F. 
Larkin, Jr., 42, civil engineer with the Consolidated 
Edison Co., New York, 21 Oct. 

Paul E. Millez, 65, agronomist and former director 
of the University of Minnesota Agricultural Extension 
Service, Minneapolis, Minn., 21 Oct.; Bryan Hugh 
O'Neil, 49, archeologist and inspector of ancient monu- 
ments, London, 24 Oct.; Harry Spaulding, 69, author- 
ity in the field of traumatic surgery and first president 
of the American Academy of Compensation Medicine, 
New York, 20 Oct.; Swain J. Swainson, 53, former 
supervisor of operations at the Atomic Energy Com- 
mission’s research laboratories in Winchester, Mass., 
and head of the mineral processing laboratories of 
the American Cyanamid Co., Stamford, Conn., 22 
Oet.; Francis Witmer, Sr., 81, former head of the civil 
engineering department at the University of Penn- 
sylvania, Philadelphia, Pa., 27 Oct. 
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Meetings 


The relationships among living units, from cells to 
human beings, were deliberated in a 5-day Josiah Macy, 
Jr., Foundation Conference on Group Process that took 
place 26-30 Sept. at Cornell University. This was the 
first of five annual conferences on the general subject 
of “group process.” The participating scientists from 
this country and abroad represented anthropology, 
biology, ethology, medicine, psychology, psychiatry, 
and zoology. The conference began with an open house 
at the Cornell University Behavior Farm Laboratory. 
Howard S. Liddell, A. U. Moore, and Helen Blauvelt 
of Cornell gave demonstrations of conditioning under 
stress in goats. 

The conference’s purpose was stated by Frank 
Fremont-Smith, medical director of the Macy Founda- 
tion, who also explained that the conference was de- 
voted to informal discussions and free interchange of 
data, ideas, and concepts rather than to formal pres- 
entations. Liddell, director of the Cornell Laboratory, 
was conference chairman. Among the nine “members” 
who attended all five conferences, were Margaret 
Mead of the American Museum of Natural History in 
New York and Erik Erikson of the Astin Riggs 

‘Foundation in Stockbridge, Mass., anthropologists; 
Jerome Bruner of Harvard University, Harris B. 
Peck of New York, and Liddell, psychologists; 
Frieda Fromm-Reichmann of the Chestnut Hill Sani- 
torium in Rockville, Md., and John Spiegel of the 
Psychological Clinic in Cambridge, Mass., psychia- 
trists; Jerome Frank of the Johns Hopkins Univer- 
sity School of Medicine, group psychotherapist; and 
Eckhardt Hess of the University of Chicago, eth- 
nologist. 

Four day-long discussion sessions were held: “Gen- 
eral principles of development,” led by Frank A. 
Beach of Yale University; “Psychology and ethology 
as supplementary parts of a science of behavior,” 
Niko Tinbergen of Oxford University; “Dynamics of 
the mother-newborn relationship in goats,” H. Biauvelt 
of Cornell; and “Innate motor and receptor patterns,” 
Konrad Z. Lorenz of the Max Planck Institute for 
Ethology in Germany. 


On 6-9 Dee. the Entomological Society of America 
will hold its second annual meeting since the reorgani- 
zation of 1 Jan. 1953. About 600 to 800 members and 
guests are expected to gather for the program that in- 
cludes more than 160 scientific papers arranged under 
the supervision of W. R. Horsfall of the University of 
Illinois, program chairman. Meeting headquarters will 
be in the Rice Hotel, Houston, Tex. 

The general sessions of the meeting will be presided 
over by H. H. Ross of the Illinois Natural History 
Survey, president of the E.S.A. A special feature will 
be recognition of the centennial of professional ento- 
mology by two invited speakers: Roger C. Smith 
(Manhattan, Kan.) will speak on “Entomology and its 
accomplishments,” and P. J. Chapman (Geneva, N.Y.) 
has “Entomology and its future” as his topic. Among 
the other invited addresses to be given are “Arthropod 
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transmitted virus diseases in Trinidad, B.W.1., with 
special reference to yellow fever” by Dr. Wilbur D. 
Downs, Rockefeller Foundation; “The interrelations 
of biological control and taxenomy” by Curtis W. 
Sabrosky, U.S. Department of Agriculture; “The 
ecological approach to management of insect popula- 
tions” by J. H. Pepper, Montana State College. 
Partially because of the meeting’s proximity to 
Kerrville, Tex., where the U.S. Department of Agri- 
culture conducts important research on inseets attack- 
ing domestic anima's, the sessions devoted to medical 
and veterinary entomology will be particularly active. 
An innovation at the meeting will be the conduct of 
three concurrent sessions on the morning of & Dee. 
that are so closely scheduled that the exact time of 
each speaker’s presentation will be known to all. 


The AAAS Committee on Social Physics has organ- 
ized two sessions in Section K—Social and Economie 
Sciences that are to take place on 27 Dec. during the 
assoeiation’s annual meetings in Berkeley, Calif. This 
program is under the chairmanship of 8. C. Dodd of 
the Public Opinion Laboratory, University of Wash- 
ington, Seattle, and is built around the topie Diffu- 
sion Theory—Contributions Towards Interdisciplin- 
ary Unifying of Mathematical and Semantic, Phys- 
ical and Biological, Psychological and Sociological 
Models and Experiments. Papers formally synthesiz- 
ing diverse points of view are being prepared, ex- 
changed, and revised in view of the other papers. 
Contributors are Anatol Rapoport, Nicholas Rashev- 
sky, H. D. Landahl, Henry Winthrop, Richard J. 
Hill, Stuart C. Dodd. 


Available Fellowships and Awards 


Under a program devised jointly by McGill Univer- 
sity and the Arctic Institute of North America and 
supported financially by the Carnegie Corp. of New 
York, certain scholarships are offered to students 
possessing a bachelor’s or master’s degree or the 
equivalent. These scholarships are tenable at McGill 
University, Montreal, and are normally offered to stu- 
dents proceeding to a doctoral degree in a subject call- 
ing for active field research in arctic or subarctic 
North America. Candidates who do not intend to pro- 
ceed to a degree are not necessarily disqualified. 

Such subjects as anthropology, bacteriology, bot- 
any, geography (including glaciology and meteorol- 
ogy), geology, genetics, parasitology, psychiatry, psy- 
chology, sociology and zoology will be considered, and 
successful candidates will be enrolled in one of these 
departments. In arriving at decisions the committee 
will bear in mind the general furtherance of northern 
research and also the physical as well as academic 
suitability of candidates. 

The scholarships are normally for 1 yr and average 
$1250 for the academic session and $1000 for the ex- 
penses of a summer’s field expedition. Applications 
should be submitted to the secretary of the Carnegie 
Arctic Program, Arctic Institute of North America, 
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3485 University St., Montreal, P.Q., and should in- 
clude a confidential recommendation of the candidate’s 
qualification in his or her selected field and a clear 
statement of the intended arctic or subarctic research 
project. Applications for the 1955-56 seszion should 
reach Montreal by 1 Apr. 1955. If field work in the 
summer of 1955 is anticipated, applications must be in 
by 1 Jan. 1955. 

Under another MecGill-Arctic Institute—-Carnegie 
program an annual fellowship is offered. This $4000 
fellowship, tenable at McGill, is for a senior candidate 
who has engaged in suitable arctic or subarctic field 
projects and who requires a year’s residence at a 
center that specializes in arctic learning in order to 
prepare a monograph or a book or to continue study 
in a field connected with arctic or subarctic problems. 
It is intended primarily for senior candidates who 
have already completed their academic training. Ap- 
plications for this fellowship should also be submitted 
to the secretary of the Carnegie Arctic Program. The 
deadline for 1955-56 is 1 Jan. 1955. 


The American Academy of Arts and Sciences is 
offering the Francis Amory septennial prize for out- 
standing work addressed to the alleviation or cure of 
diseases affecting the human reproductive organs, in 
particular those of men. No formal applications and 
no essays or treatises from candidates are desired; but 
nominations, supported by statements of qualifications 
in respect to work consummated between 10 Nov. 1947 
and 10 Nov. 1954, will be accepted until 1 Dec. These 
should be sent to 28 Newbury St., Boston 16, Mass. 


The Atomic Energy Commission has recently estab- 
lished a marine biological laboratory at Eniwetok in 
the Marshall Islands. The laboratory has a twofold 
purpose : to serve the AEC in connection with biologi- 
cal studies related to atomic test activities; and to 
make facilities available to university biologists who 
are interested in conducting fundamental studies. The 
location of the laboratory provides unusual conditions 
for biological studies of marine and land animals and 
plants of the Central Pacific area. 

Eniwetok Atoll lies 2500 mi southeast of Hawaii 
and is made up of a circle of small coral islands ap- 
proximately 20 mi in diameter. Most of the islands are 
covered with tropical vegetation, but a few have been 
extensively cleared to facilitate operations during test 
periods. Islands and coral reefs suitable for field stud- 
ies can be reached by boat and aircraft. 

The laboratory, which will accommodate up to 10 
investigators at a time depending upon operational 
requirements, is well equipped for biochemical and 
general laboratory procedures. Facilities for maintain- 
ing organisms in running sea water are provided. Col- 
lecting gear is available for offshore studies. 

For projects that will be beneficial to the national 
welfare or the scientific interests of the United States, 
the AEC will consider limited sponsorship of investi- 
gations. That is, for investigators with approved proj- 
ects, the AEC will provide laboratory space, the usual 
laboratory supplies, and transportation to the labo- 


ratory. Lodging and food are available at a nominal 
cost. Inasmuch as Eniwetok is a restricted area, AEC 
security clearance is required of all investigators. In- 
quiries should be directed to the Biology Branch, Divi- 
sion of Biology and Medicine, Atomie Energy Com- 
mission, Washington 25, D.C. 


In the Laboratories 


The Ercona Corp., New York, exclusive American 
agent for VEB Carl Zeiss Jena, instrument manufac- 
turing firm in the Eastern Zone of Germany, has in- 
cluded the following statements in a recent letter to the 
editors about Zeiss in Germany. 


We were quite disturbed to note ... the report 
[Science 120, 23 (2 July 1954)] concerning the 
status of Zeiss in Germany, as submitted by Carl 
Zeiss, Inc., New York, the former exclusive repre- 
sentatives of the great optical firm of Carl Zeiss 
Jena. . . . The injustice suffered by the VEB Carl 
Zeiss Jena and the Ercona Corporation . . . and our 
desire to clarify the controversy occasion this letter. 

By virtue of its unique organization and of its 
former plants in Jena operating under its charter, 
the Carl Zeiss Foundation in Jena aequired a world- 
wide reputation for opto-fine mechanical productions 
of superb quality. On the strength of the spirit and 
letter of the original charter of Professor Dr. Ernst 
Abbe, its founder, the city of Jena has been specific- 
ally and for all times stipulated as the domicile of 
the Carl-Zeiss-Stiftung. .. . 

Following World War II, the Carl-Zeiss-Stiftung 
Jena organized in Western Germany the firm Zeiss- 
Opton, G.m.b.H., with Heidenheim as the domicile. 
The former executives of Carl Zeiss Jena resigned 
their posts and functions in 1945 and submitted to 
the administration of the Carl-Zeiss-Stiftung pro- 
posals for the appointment of new executives, which 
were then accordingly appointed. One of these execu- 
tives was Dr. H. Schrade, who is now directing the 
affairs of VEB Carl Zeiss Jena. The new executives 
then entrusted the resigned executives with the ad- 
ministration of the Zeiss-Opton, G.m.b.H., then 
established in Western Germany. 

Some time after 1949, the former executives, who 
had resigned their posts in 1945, tried to obtain 
hold of the entire administration of the foundation 
although having . . . expressly declared in their 
letter of January 28th, 1946, that they no longer 
held any functions in the Carl Zeiss Foundation in 
Jena. Despite the plainly formulated clauses of the 
charter, the former executives created a firm by the 
name of “Carl Zeiss, Oberkochen” which, incidentally, 
has nothing whatsoever to do with the Jena works. 
The Oberkochen firm is not legally entitled to the 
use of the name “Zeiss.” The Carl Zeiss Foundation, 
Jena, has started procedings before the Provincial 
Court of Stuttgart opposing the adoption of the 
aforesaid title. 

What cannot be resolved, however, in any court 
is the undisputed fact that the Zeiss works continue 
to operate in Jena as a national corporation which 
employs today well over 18,000 skilled workers. . . . 
It has been our happy privilege to provide for the 
last five years many . . . instruments to satisfy the 
demands of science and industry. The acceptance 
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thereof on the part of a demanding clientele is suffi- 
cient . . . proof of the quality inherent in those 
products. 

The subsequently organized firm of “Zeiss-Opton, 
G.m.b.H.,” which, we repeat, forms part of the Carl- 
Zeiss-Stiftung Jena and employs about 2800 workers, 
has been incorporated in the firm Carl Zeiss Heiden- 
heim by the manipulations of a small group of per- 
sons in Western Germany. It is the adoption of the 
name “Zeiss” which is now being vigorously opposed 
by the Carl Zeiss Foundation, Jena, before the Stutt- 
gart court. 


The products of VEB Carl Zeiss Jena are now as 
before available. ... . 


Plans have been completed for the construction by 
American Potash and Chemical Corp. of a plant for 
the manufacture of lithium chemicals near San An- 
tonio, Tex. This facility will be owned by a newly 
formed company, American Lithium Chemicals, Inc., 
50.1 percent of whose stock is held by American 
Potash and the balance by Bikita Minerals (Private) 
Ltd. Lithium ores for the plant will be supplied by the 
latter company from its large deposit of lithium orcs 
in Southern Rhodesia. Initial production at San An- 
tonio will be lithium hydroxide. 


A major construction program involving the expan- 
sion of the Atomic Energy Commission’s feed materials 
production and processing plants at three sites has been 
announced. The total cost of the program is estimated 
at approximately $67,000,000. It involves econstruc- 
tion of a new facility in the St. Louis, Mo., area and 
expansion of existing facilities at the Feed Materials 
Production Center at Fernald, Ohio, the feed materials 
facilities at St. Louis, and the feed plant at the gaseous 
diffusion plant at Paducah, Ky. The three installations 
are operated for the AEC by, respectively, the Mallin- 
ckrodt Chemical Works, The National Lead Co. of 
Ohio, and the Union Carbide and Carbon Corp. 

The function of the St. Louis and Fernald feed 
materials plants is to convert high-grade uranium ore 
and concentrates into highly purified uranium com- 
pounds or metal. The Paducah facilities will contrib- 
ute to the commission’s capacity to convert uranium 
into forms useful to its program. The expansion will 
substantially increase the nation’s production of mate- 
rials for use in atomie energy programs. 


Miscellaneous 


The U.S. Fish and Wildlife Service hopes that hun- 
ters will return metal leg bands recovered from wild 
game or other migratory birds, along with informa- 
tion about where and when the birds were shot. It has 
been estimated that 500,000 birds are banded each year 
and that a total of 7 million birds have been tagged 
to date. 

The bands often reveal much about the bird’s travel- 
ing habits. A young pintail, for example, was banded 
in Labrador on 7 Sept. 1951, and was caught ir Eng- 
land 2 wk later on 25 Sept. 1951. Other pintails have 
illustrated this bird’s amazing range of travel. A pin- 
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tail banded in Alaska in the summer of 1950 was 
eaught in Delaware in the fall in 1951. Still other pin- 
tails have been banded in North Dakota and recovered 
in Colombia, South America; banded in California 
and found in New Zealand; and banded in Hawaii and 
eaught in Alberta, Canada. 

This method of keeping a record of migratory birds 
also gives the researcher some indication of the herd’s 
age. For instance, a mallard banded in California in 
1932 was recovered 20 yr later. The oldest record of 
longevity, however, was a Caspian tern that was 
banded in Michigan in the summer of 1925 and taken 
as a scientific specimen in Ohio in 1951, 26 yr later. 

Each person who returns a band to the U.S. Fish 
and Wildlife Service, Washington 25, D.C., receives 
a letter telling of the bird’s banding and any addi- 
tional biography that may have been collected from 
other leg band reports. 


The Department of Commerce and the Small Busi- 
ness Administration have jointly issued a paper-bound 
book entitled Chemical Products and Processes. It 
contains 1350 abstracts or brief descriptions of Gov- 
ernment-owned inventions in the chemical field. The 
purpose of the book is to let the public, and partie- 
ularly the small business man, know what Government- 
owned chemical inventions can be exploited. The in- 
ventions are ordinarily available on royalty-free 
license. The new book ean be obtained for $3 from the 
Office of Technical Jervices, U.S. Dept. of Commerce, 
Washington 25, D.C. Similar books on patents in 
other industries are also available. 


Appearing in the December issue of The Scientific 
Montbly are five papers on Perspective and Horizons 
in Microbiology, by L. W. Jones, 8. A. Waksman, A. 
J. Kluyver, J. Trefouel, and H. Von Euler-Chelpin, 
these being based on papers presented at the recent 
dedication of the Institute of Microbiology, Rutgers 
University. Other featured articles are “Storm of 
Balaklava and the daily weather forecast” by H. 
Landsberg; “Photosynthetic reclamation of organic 
wastes” by H. B. Gotaas, W. J. Oswald, and H. F. 
Ludwig; “Role of aireraft in forest-pest control” by 
E. W. Johnson; “The preacher talks to the man of 
science” by H. R. Rasmusson; “Ehrlich, biologist of 
deep and inspired vision” by Iago Galdston. Other 
contents of the issue include “Science on the march,” 
four letters to the editors, and 25 book reviews. 


Research laboratories serving industry are being 
listed anew by the National Academy of Sciences and 
the National Research Council, Washington. Officials 
of these organizations are on the search for new labo- 
ratories or others that might have been overlooked in 
previous directories. 


The Gulf of Mexico—Its Origin, Waters, and 
Marine Life, designated as Fishery Bulletin 89, may 
be purchased for $3.25 per copy from the Superin- 
tendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C. 
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Book Reviews 


Vegetable Fats and Oils. E. W. Eckey. ACS Mono- 
graph Series. Reinhold, New York, 1954. ix + 836 
pp. Illus. $16.50. 


More than 10 years have passed since the publica- 
tion of the second edition of Vegetable Fats and Oils 
by G. S. Jamieson, a most extensive and authoritative 
survey of the sources, preparation, composition, char- 
acteristics, and practical applications of the various 
fatty products obtained from plants. In the present 
volume, the title, aims, and scope of Jamieson’s book, 
now out of print, have been retained, and the infor- 
mation has been considerably enriched and thoroughly 
brought up to date. However, Eckey’s book, cannot 
be regarded mérely as a new and revised edition of 
the earlier volume. The introduction and the first seven 
chapters supply the basic information concerning fats 
in general, including their composition, physical and 
chemical characteristics, metabolism in animals, bio- 
logical synthesis in plants, and methods of analysis. 
I was especially impressed with the excellent treat- 
ment of the physical properties of fats. Of course, in 
order to keep the size of the book within reasonable 
limits, much information had to be omitted or men- 
tioned only in a cursory manner. This seems especially 
regrettable for the short chapter on “Methods” in 
which only the general principles of the various tests 
are outlined. In Jamieson’s book this section occupied 
as much as one-fifth of the total number of pages; 
and for each determination or test, at least one stand- 
ard procedure was described in such detail that the 
reader could have used the procedure directly without 
referring to specialized manuals. 

As in the earlier volume, the largest portion of 
Eckey’s book is devoted to the systematic description 
of nearly all the vegetable fats and oils for which 
analytic data are available. The older grouping into 
drying, semidrying, and nondrying oils has been aban- 
doned, and the material has been arranged solely on 
the basis of the botanical classification of the plants 
from which the oils are obtained. Furthermore, for 
each plant, the information concerning the physical 
characteristics, the chemical composition, and the tech- 
nologic applications of the oil is preceded by a concise 
description of the plant itself and of the nonfatty 
products that may be prepared from the various parts 
of the plant, including the fat-bearing part. Thus, not 
only in the general arrangement of the book, but also 
in the treatment of the individual topics, the emphasis 
has been shifted from the purely analytic and techno- 
logic data on the oil to the relationships between these 
data and the biological characteristics of the plant 
producing the oil. These relationships are further 
underlined in the numerous tables, in which the values 
for the various oils obtained from plants of the same 
genus or family are compared. In this respect one 
might well quote the statements made years ago by 
T. P. Hilditch that “the fatty (glyceride) components 


of seeds are specific and closely related to the families 
in which the parent plants have been grouped by 
botanists,” and that, even in cases in which a peculiar 
fatty acid, such as erucic, petroselinic, or ricinoleic 
acid, is present as a major component of the seed oil, 
“the occurrence of these unusual features runs re- 
markably parallel with the groups in which morph- 
ologists have placed the plants.” 

Such an approach, together with the clear and 
fluent style, makes Eckey’s book very pleasant and 
thought-provoking reading. Moreover, because of its 
complete and up-to-date information, this volume will 
continue to be what its predecessor has been for many 
years: a veritable encyclopedia on the subject and an 
invaluable reference book for all research and tech- 
nical workers who are interested in the chemical, bio- 
logical, and practical aspects of vegetable fats. 

CAMILLO ARTOM 
Department of Biochemistry, 
Bowman Gray School of Medicine of Wake Forest 

College 


Metabolism of Steroid Hormones. Ralph I. Dorf- 
man and Frank Ungar. Burgess, Minneapolis, Minn., 
1953. vi+170 pp. Illus. $4. 


During the ‘»st 15 years knowledge of the metabo- 
lism of the s.croid hormones has increased rapidly, 
largely because of the development of relatively spe- 
cific microtechniques for these compounds. This book is 
written by two major contributors to the field. It gives 
in outline and tabular form their accuraulated infor- 
mation on the subject; textual material is limited to 
that necessary to give meaning to the charts and tables 
that are used for the major presentation. The book is 
prepared so that a person having only a limited fa- 
miliarity with steroids can understand the structures 
and processes discussed. The term steroid hormone, 
however, is not defined, and therefore the distinction 
between biosynthesis of the hormones and their further 
metabolism is not always easy to discern. 

The introduction outlines in simple terms some of 
the techniques that have been useful and gives the 
structural basis for steroid nomenclature. It is fol- 
lowed by a chapter on steroids isolated from natural 
sources, the conjugated forms in which they oceur, and 
(a very important point) artifacts produced during 
the hydrolytic procedures often used in isolation. The 
next chapter deals with biosynthetic reactions in mam- 
malian tissues as demonstrated by over-all studies 
using isotopes, by perfusion of specific tissues, or by 
incubation of tissue slices or homogenates. A separate 
chapter is devoted to microbiological reactions. 

The fifth chapter, according to its title, deals with 
the “Reactions of steroid hormones in mammals.” The 
title should more appropriately be that used on the 
tables in the chapter: “Reactions involving sternid 
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hormones and related substances,” since not all of the 
substrates listed have been demonstrated to be steroid 
hormones or substances that would be formed from 
them. The chapter is divided into four sections. Two 
deal with the reactions of the neutral and phenolic 
steroids observed in vivo and two with the in vitro 
reactions. The former are reactions that would be 
necessary to explain the formation of a compound iso- 
lated from the urine after the administration of a 
given steroid substrate. The in vitro reactions are 
those that would be necessary to account for the for- 
mation of an identified product or structure after in- 
cubations with tissues. There is considerable repetition 
of information given in previous chapters, since all 
reactions of the neutral or phenolic steroids having 21 
carbons or less are tabulated, but the emphasis here 
is on type of chemical transformation rather than on 
its role in the organism. The next chapter, “Enzymes 
influencing steroids,” again involves repetition of 
much material covered under biosynthesis and in vitro 
reactions. In this chapter, however, the types of tissue 
preparation and the cofactors used are listed. 

The next two chapters are given over to an ingenious 
organization of the previously covered material on the 
basis of chemical structure. The seventh chapter, “A 
complete system of steroid metabolism,” is largely 
made up of a series of charts iri which certain com- 
pounds are taken as key structures, and the various 
reactions that have been postulated in the previous 
chapters are organized around them. In the eighth 
chapter the authors attempt to deduce the effect of 
structure on the subsequent metabolic reactions and 
to outline the metabolism of certain steroids on the 
basis of the reactions and urinary products already 
discussed. Here an oversimplification enters, for it is 
implied that all the urinary steroids are formed by 
enzymes in the tissues of the mammal (usually human) 
from which the urine has been obtained. This ignores 
the possible role of the intestinal environment during 
biliary-enteric recirculation of steroid metabolites, 
apparently a rather general phenomenon. The last 
chapter deals with rather general considerations, such 
as the importance of method, the probability of con- 
version of C,, steroids to C,, compounds, and a dis- 
eussion of the apparent differences between the results 
of in vivo and in vitro studies. 

For the experienced worker, this book can be very 
useful as a quick reference for information that would 
otherwise require hours of library work. Also, in some 
of the tables space has been provided for the addition 
of further data as they appear. Thus the usefulness 
of the outline as a reference can be maintained. The 
organization of the material according to certain, con- 
cepts also offers a challenge to test the hypotheses as 
well as a basis for associative memory. There is danger, 
however, that the scientist who uses this book to bring 
himself abreast of an unfamiliar field will be led to 
false conclusions. For, in the later chapters, chemical 
organization is achieved at the expense of lack of dis- 
tinction between biosynthetic processes in the en- 
docrine tissues and the further metabolism of the 
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hormones. Further, as already noted, at no place in 
the book is the possible role of intestinal environment 
during hepatoenteric recirculation mentioned. Thus 
an unwarranted impression of certainty may be ob- 
tained regarding certain processes that are, at present, 
hypothetical. If these factors are kept in mind, how- 
ever, the book can be a very valuable reference work 
and a guide to investigations that will determine the 
significance of the reactions indicated. 

Leo T. SAMUELS 
Department of Biological Chemistry, 
University of Utah College of Medicine 


Representative Chordates. A manual of comparative 
anatomy. Charles K. Weichert. MeGraw-Hill, New 
York—London, 1954. vii + 204 pp. Illus. $3.50. 


This laboratory guide for the dissection of four 
representative vertebrates (the marine lamprey, Petro- 
myzon marinus; the spiny dogfish, Squalus acanthias; 
the mud puppy, Necturus maculosus; and the eat, Felis 
domestica) is designed as a companion volume to the 
author’s Elements of Chordate Anatomy. It contains 
103 illustrations. 

Wii L. Srravs, Jr. 
Laboratory of Physical Anthropology, 
Jolins Hopkins University 


Qualitative Analysis and Chemical Equilibrium. T. 
R. Hogness and Warren C. Johnson. Holt, New 
York, ed. 4, 1954. xiii + 621 pp. Illus. $5. 


In this revision the authors have reached effectively 
their announced objectives of presenting a consider- 
able body of related theory and a workable short lab- 
oratory course in qualitative analysis that is adaptable 
both to semimicro and macro work. The procedures 
are, however, given in terms of semimicro operation 
using the centrifuge. 

The theoretical section occupies slightly more than 
one-half of the volume. A considerable amount of per- 
tinent descriptive chemistry and facts about equilibria 
precedes each laboratory procedure for a group of 
elements. The inclusion of a chapter on quantized 
atoms and molecules and another chapter on nuclear 
chemistry may represent unnecessary material in many 
institutions. The other 12 chapters of the theoretical 
material are standard material for many courses that 
cover general chemistry and qualitative analysis. The 
discussion of complex-ion formation has been ex- 
panded and includes informative text and charts on 
the relationship of electronic orbitals and complex 
formation. 

The other chapters of the theoretical section cover 
atoms, molecules, and solubility; electrolytes; atomic 
and molecular structure; oxidation-reduction equa- 
tions; oxidation-reduction equilibria; equilibrium and 
reaction velocity; equilibria of weak acids and bases; 
the Brgnsted concept of acidity; solubility product; 
colloidal properties; polybasic acids; hydrolysis, acid- 
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base equilibria, buffers; amphoteric substances. A brief 
introduction to laboratory techniques follows the theo- 
retical section. 

The qualitative scheme covers only a limited selec- 
tion of common metallic ions and anions. The group 
separations for the metallic elements are familiar ones, 
essentially along lines of the Noyes and Bray scheme. 
The anion scheme utilizes group tests, for example, for 
oxidizing or reducing properties, and for precipitation 
by barium, silver, or calcium ions, to narrow the field 
of specific tests for the limited selection of anions that 
is provided for in the scheme. 

The appendix includes lists of apparatus and re- 
agents, density-molarity tables for the common acids 
and ammonia, preparation of test solutions, and 
mathematical operations and problems thereon. Fur- 
ther tables are for ionization constants of weak acids 
and bases, solubility products, dissociation constants 
of complexes, and a very extensive table (32 pages) 
of properties of substances that may be formed by 
combinations of the various anions and cations that 
are provided for in the qualitative schemes. 

The subject index is rather brief, but probably ade- 
quate. Tables of four-place logarmithms and a set of 
answers to problems follow the index. A table of 1953 
atomic weights is inside the front cover, and a periodic 
chart, including transuranic elements, is inside the 
back cover. The typography and the figures are ex- 
cellent. 

N. H. Furman 
Department of Chemistry, Princeton University 


The Properties of Glass. George W. Morey. ACS 
Monograph Series No. 124. William A. Hamor, Ed. 
Reinhold, New York, ed. 2, 1954. 591 pp. Illus. 
$16.50. 


Morey’s definitive book on glass properties follows 
closely the format and organization of the 1938 edition 
and it remains the best available book on the subject. 
During the past 15 years this book has achieved first 
rank in providing reliable information to glass tech- 
nologists and scientists interested in glass. The em- 
phasis on reliability of property data in relation to 
chemical composition, especially Morey’s own pioneer- 
ing and continuing work on phase equilibriums, has 
contributed greatly to the development of systematic 
research in glass. While some of its shortcomings may 
be minor, they nevertheless deserve to be considered 
here. 

The first three chapters cover the chronological de- 
velopment and characteristics of glass, crystallization 
studies of glass systems and rates of erystal growth, 
and the requirements of commercial glasses and the 
development of new compositions. The presentation 
would have been improved if glass history and statis- 
ties had been brought up to date and a more complete 
coverage of devitrification rate studies had been in- 
eluded. 

Chapter 4 covers the chemical resistance character- 
isties important in glass usage. It is believed that the 


four new references do not adequately cover the chem- 
ieal durability studies made since 1938. 

The next 16 chapters are devoted to specific glass 
properties important in glass fabrication and end 
usage. Some 225 references are made to new material 
in these chapters, and many new data have been added. 
Discussions on new material appear to have been 
added in a manner that least disturbs the original 
format. This has resulted in overcondensation and, in 
a few instances, near exclusion of some accounts of 
new property measurements. 

The last chapter discusses the constitution and 
structure of glass, principally on the basis of x-ray 
diffraction studies. Many investigators will not agree 
with the author’s implication that x-ray diffraction 
studies, notably the excellent work of Warren and his 
coworkers, give a satisfactory picture of glass struc- 
ture. In fact, in the author’s reference No. 57 to this 
work, Warren states (p. 258) : 

. . . the X-ray diffraction study of a glass gives in- 

formation only on average quantities; it tells noth- 

ing about the fine details of the structure. . . . The 

X-ray studies of glass might be said to establish the 

first order approximation to a picture of the struc- 

ture, and the fine details must be filled in with other 
kinds of measurements. 


Although future research may show that this average 
picture is the best that can be achieved, I would point 
out that it is too indefinite to be of much use except 
in the most simple problems of glass technology. A 
complete account should have included the continuing 
efforts of many investigators to apply Raman and 
infrared spectra, heat capacity, neutron and electron 
diffraction, electron microscope, and other types of 
data toward a more definite and usable picture of glass 
structure, 

C. L. Bascock 
Glass Technology Section, General Research Division 
Owens-Illinois Glass Company, Toledo, Ohio 


The Steel Skeleton. vol. 1. Elastic Behaviour and De- 
sign. J. F, Baker. Cambridge Univ. Press, New 
York, 1954, xi+206 pp. Illus. + plates. $8.50. 


In 1929 the British steel industry and the Depart- 
ment of Scientific and Industrial Research helped 
form the Steel Structures Research Committee and 
embarked upon an intensive investigation of various 
design procedures applicable to steel building frames. 
It was believed by many engineers that the ductile 
properties of steel were not fully exploited for struc- 
tural purposes and that existing building codes were 
irrational and too restrictive. It was hoped that cer- 
tain advantages would exist in a design procedure 
based on the theory of continuous frames and on the 
ductile properties of steel. 

Volume I of The Steel Skeleton, by J. F. Baker of 
Cambridge University, is a review of the analytic 
and experimental investigations that were conducted 
by the Steel Structures Research Committee on the 
elastic behavior of steel building frames. Volume IT 
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is to be called Plastic Behaviour and Design and is to 
describe the investigations pertaining to the inelastic 
ranges of loading. 

The first two chapters of volume I present a sum- 
mary of the specifications and practices that existed 
in various countries at the time the Steel Structures 
Research Committee was formed. Differences were ob- 
served in the specified live loads, wind loads, working 
stresses, and column formulas. The procedure indi- 
cated for checking the proportions of beams and ecol- 
umns was common to most building codes. For gravity 
loads, the beams were to be checked as simply sup- 
ported beams and the columns were to be checked as 
pin-ended columns with or without eccentric loads. 
Provisons for continuity of columns were usually in 
the form of “effective lengths.” 

The next five chapters deal with the experimental 
phases of the investigation and present the results of 
tests on an experimental frame and three actual build- 
ing frames. Various stiffnesses of beam-to-column con- 
nections were considered. These ranged from light 
beam connections, as in the experimental frame, to 
exceptionally stiff connections, as in a hotel building. 
Strains were measured for the various stages of con- 
struction ranging from the bare frames to the frames 
with floors laid and columns encased. It was observed 
that the behavior of an actual building was radically 
different from that assumed in the design methods in 
common use. The behavior was closer to that of a 
rigidly jointed frame than to that of a structure with 
hinged-ended beams. The columns had appreciable 
bending, and even comparatively light beam connec- 
tions transmitted much heavier bending moments than 
had been anticipated. 

The results of tests concerning the moment-angle 
change relationships for various types of beam-to- 
column connections are presented. These results are 
used in interpreting the behavior of the actual build- 
ing frames, in developing several analytic procedures 
for frames with semirigid connections, and in devel- 
oping a design method for such frames. Various con- 
ditions of loading and different types of frames were 
considered in arriving at a set of recommendations 
for the design of beams and columns in building 
frames. In the recommendations for the design of 
beams, allowance is made for the restraining moments 
at the ends of the beams. Adjusted standard curves are 
presented for different connections to maintain con- 
stant load factors, even though the design is based on 
working loads and working stresses. In studying the 
critical loading conditions causing single curvature or 
double curvature of columns, the yield stress of the 
material is used as a criterion of failure. As might be 
expected, the moments in the columns are large and 
extremely sensitive to the loading conditions consid- 
ered. The book includes a summary of the recommen- 
dations made by the Steel Structures Research Com- 
mittee in regard to the design of steel building frames. 

In conclusion, the euthor discusses the reception of 
the recommendations given by structural designers 
and organizations involved in eodifying practice. In 


19 NoveMBER 1954 


general, a reluctance has been shown in modifying ex- 
isting codes and rules of practice. This reluctance is 
prineipally due to the complications that are involved 
in the recommended design procedure without such 
complications being offset by a reduction in the 
amount of steel required in a building frame. Provided 
that no adjustments are made in load factors, the 
recommended design procedure, although rational, 
leads to lighter beams but heavier columns than ordi- 
narily called for. The author indicates that volume II 
is to deal with a simpler method of design based on 
the plastic behavior of structures. 


Frank Baron 
Structural Engineering Laboratory, 
Division of Civil Engineering and Irrigation, 4 
University of California, Berkeley i 


Biographical Memoirs. vol. XXVIII. National Acad- 


emy of Sciences, Washington, D.C., 1954 (Order La 
from Columbia Univ. Press, New York). 311 pp. ce. 
Plates. Paper, $4. ee 


This volume includes notices of Francis G. Blake by 
John Rodman Paul, of Gano Dunn by Vannevar Bush, 
of Merritt L. Fernald by Elmer D. Merrill, of Fred- 
erick P. Gay by A. R. Dochez, of E. B. Hart by Con- 
rad A. Elvehjem, of Ludvig Hektoen by Paul R. 
Cannon, of Raymond A. Kelser by Richard E. Shope, 


of Elmer A. Sperry by J. C. Hunsaker, of George L. : 
Streeter by George W. Corner, and of Frank C. Whit- # 
more by C. 8. Marvel. The biographies are as various a 
as their diverse subjects and authors. Perhaps the - 
single quality they share in common is their ability ‘ 
to move the reader to unbounded admiration for the ie 
energy, industry, imagination, and humanity of the 2 
men they portray. These men were all born, roughly, F: 
within the last third of the 19th century, and they z 
have all contributed greatly to the vigor of present a 
American thought. The facts of their lives constitute a 
the raw material of contemporary intellectual history, E 
and for this reason, as well as for the sake of com- z 
memorating these individuals from a personal point a 
of view, the volume is fascinating to read. a 


JANE OPPENHEIMER 
Department of Biology, Bryn Mawr College 


Coronary Heart Disease in Young Adults. A multi- 
disciplinary study. Menard M. Gertler and Paul D. 
White. Harvard Univ. Press, Cambridge, 1954 (For 
the Commonwealth Fund). xviii+218 pp. Illus. + 
plates. $5. 


This monograph represents the result of a concerted 
effort of nine well-known researchers and cardiologists 
trying to explain why some young persons are singled 
out and die following an acute coronary episode. Even 
a few of the conclusions give impressive evidence of ° 
the results of this study: 

1) Coronary heart disease is more likely to occur 
if parents or siblings have experienced the disease. 
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2) The disease is associated more with a specific 
body build (the fat, muscular type) than with an 
increase of body weight. 

3) The coronary patients are physically more mas- 
culine than the controls but are psychologically more 
feminine, possibly because of their cultural back- 
ground. 

4) The coronary patients are slightly hypothyroid. 

5) Coronary heart disease can exist without hyper- 
cholesterolemia, even though this is often present; 
the predisposition is more important than any other 
factor. 


The book is well arranged and its reading is easy 
and pleasant. The only criticism that can be made is 
the limitation to a small number of patients (100 
eases) and the scarcity of patients of certain racial 
groups. This decreases the statistical value of the 
study. In spite of this, the monograph represents an 
important step in the slowly growing mass of knowl- 
edge about coronary heart disease. . 
A. 
Division of Cardiology, The Chicago Medical School 


Vegetable Tanning Materials. ¥. N. Howes. Chron- 
ica Botanica, Waltham, Mass.; Butterworths, Lon- 
don, 1953. xi +325 pp. Illus. $5.50. 


A cheerful soul may find the world a good place to 
live in and may find that trees have wholesome per- 
sonalities. The vegetable tanning materials are char- 
acters that have been important for thousands of years 
in converting raw hides, which are almost as unstable 
as meat, into durable leather. 

Native plants found in different parts of the world 
contain enough tannic acid, or similar compounds, to 
be useful in local tanning, and during the last 100 
years tanning materials have become an important 
part of world trade. 

Commercial extracts have been developed from 
barks, fruits, leaves, roots, plant galls, and even 
woods. They may be liquid, solid, or spray-dried pow- 
der. Evaporation is done under a vacuum or as a 
spray, because the less heating required, the greater 
the preservation of useful organic compounds, 

Vegetable Tanning Materials authoritatively covers 
the 39 commercial vegetable tanning materials of the 
world, together with outlines of the processes for the 
manufacture of extracts and for vegetable tanning. 
Also discussed are the sizable world trade in these 
materials and the biology of the tannins. Other tan- 
ning materials than vegetable are indicated. The 16 
illustrations and the 10 figures add to the reading in- 
terest. There are references to other works and a list 
of the botanical names. 

The three materials (extracts) used throughout the 
world in largest tonnages are mimosa or wattle bark, 
which is cultivated on plantations in South Africa and 
Australia; quebracho wood, a slow-growing tree scat- 
tered through forests in the Argentina-Paraguay area; 
and chestnut wood from the mountain regions of the 
southern United States, France, and Italy. Hemlock 
and oak barks have been replaced by these three items. 
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Chestnut trees in the United States seem to be doomed 
by a blight, but the dead trees can be used along with 
the remaining live ones. 

Of increasing importance is the bark of the man- 
grove tree, which grows in tropical swamps where riv- 
ers mix with salt water. Among other tanning mate- 
rials covered and in general use are myrabolans, a 
dried fruit from India; sumac leaves from Sicily; 
acorn cups from Turkey, and divi-divi pods from 
tropical America. 

THomas G. GREAVES 
Research and Development Department, 
American Dyewood Co. 


Crystal Data. Classification of substances by space 
groups and their identification from cell dimensions. 
J. D. H. Donnay and Werner Nowacki. Memoir 60. 
Geological Society of America, New York, 1954. ix 
+719 pp. $5. 


This important and stimulating volume consists of 
two independently prepared and essentially unrelated 
tabulations of crystal data. 

Part I, by Nowacki, consists of a listing by space 
group and general chemical nature of 3782 structures 
reported in the literature prior to July 1948. The pur- 
pose of this listing is to provide statistical data on the 
distribution of erystal structures among the 219 pos- 
sible symmetrical packing arrangements that are per- 
mitted by our geometry. Nowacki refers in his preface 
to some preliminary use that he has made of this ma- 
terie| .a trying to understand one of the great unsolved 
problems of crystallography: Why does a particular 
chemical entity in a particular thermodynamic state 
pick one type of crystal packing rather than any 
other? Very little progress has been made in the un- 
derstanding of this problem, but the present tabula- 
tion takes an important preliminary step. 

Tables 1-6 represent numerical analyses of the data 
of the main table of part I. From these tables it is 
clear that nature concentrates on only a few of the 
many space patterns available to it. For 41 space 
groups no structures have been reported, while in 32 
groups only one appears. Only 10 space groups have 
individually more than 3 percent of all structures, and 
together these 10 groups contain about 46 percent of 
all structures. 

When one narrows the chemical classification, the 
figures become even more striking. In the inorganic 
structures, again 10 space groups contain more than 
3 percent of the structures reported, and together 
these groups contain about 50 percent of the struc- 
tures of this type. In the organic structures, only eight 
space groups have more than 3 percent and together 
these eight groups account for 60 percent of the struc- 
tures. The three most popular space groups account 
for 43 percent of all organic structures. A final ex- 
ample concerns the aromatic and heterocyclic mole- 
cules which are often flat and are, therefore, particu- 
larly attractive to crystallographers. In this category, 
eight space groups contain more than 3 percent of all 
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structures, and together they contain 72 percent of all 
structures; one space group alone contains 42 percent 
of all structures. In the heterocyclic compounds taken 
alone, this same space group accounts for 54 percent 
of all structures, and only three other groups contain 
more than 3 percent. 

The discussion of part I is best closed by a mis- 
quotation of parts of the preface: 


Let us hope... that... the present statistical 
survey ... will incite theoreticians to search for an 
explanation of the facts which it has brought to 
light. 


Part II of Crystal Data, prepared by Donnay with 
the collaboration of many others, represents a major 
improvement on an already standard and essential 
tool of analytic chemistry. The powder method of 
identification of pure substances is used in thousands 
of scientific and industrial control laboratories 
throughout the world. With this very powerful 
method, one can very often achieve an identification 
of an unknown material, but in doing so one uses only 
a few of the facts that can be gleaned from a study of 
a single erystal. With moderr single-crystal methods, 
it is very easy to determine the cell dimensions and the 
space group for an unknown material. If these data 
for the material have been previously recorded in a 
file, the unknown can be identified with much greater 
certainty than is possible with the powder method. 


Books Reviewed in THE 
November 


The Psychology of the Criminal Act and Punishment, 
Gregory Zilboorg (Harcourt, Brace). Reviewed by D. 
W. Louisell. 

Causality in Natural Science, Victor F. Lenzen, 
(Thomas). Reviewed by A. Rapoport. 

Nobel Prize Winners in Chemistry: 1901-1950, Eduard 
Farber (Schuman). Reviewed by R. Adams. 

Know Your Reader, George R. Klare and Byron Buck 
(Hermitage House). Reviewed by J. W. Hedgpeth. 

A Field Guide to the Birds of Britain and Europe, Roger 
Tory Peterson, Guy Mountfort, and P. A. D.-Hollom 
(Houghton Mifflin). Reviewed by C. H. Rogers. 

The Climates of the Continents, W. G. Kendrew (Oxford 
Univ. Press, ed. 4). Reviewed by H. P. Bailey. 

Personality through Perception, H. A. Witkin, H. B. 
Lewis, M. Hertzman, K. Machover, P. Bretnall Meiss- 
ner, and 8S. Wapner; Gardner Murphy, Ed. (Harper). 
Reviewed by 8. C. Ericksen. 

The Natural History of Mammals, Frangois Bourliére 
(Knopf). Reviewed by F. A. Pitelka. 

Proceedings of a Conference on the Utilization of Scien- 
tific and Professional Manpower and Policy for Scien- 
tific and Professional Manpower, National Manpower 
Council (Columbia Univ. Press). Reviewed by H. A. 
Armsby. 

Insecticides and Colonial Aéricultural Development, T. 
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The present work is an attempt to provide such a file. 
Single-crystal data from an unknown material can be 
reduced by a standard procedure to a form that can 
be used to determine whether or not the substance in 
question has been listed. If it has been listed, the iden- 
tification can be complete; if it has not been listed, the 
unknown is an interesting subject for an x-ray analyst. 

The joint preface and the introductions to the see- 
tions disarm a reviewer who wants to be too critical. 
Both authors acknowledge with admirable candor their 
fallibility and indicate to the reader by their indexing 
technique the way in which this can be detected. From 
the point of view of accurate coverage of the published 
material, the two parts, separately and combined, leave 
much to be desired. In the future, no literature search 
should start without reference to this book, but un- 
fortunately such a search cannot end here. 

The authors and their collaborators are to be con- 
gratulated and commended for their contribution to 
the literature of erystallography despite the short- 
comings of their work. Unfortunately, they cannot be 
expected to continue indefinitely in this tedious oper- 
ation, and it is hoped that the International Union of 
Crystallography will be able to arrange for a collab- 
orative effort to maintain these two important classi- 
fications. 

A. L. Parrerson 
Institute for Cancer Research and 
Lankenau Hospital Research Institute, Philadelphia 
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Technical Papers 


Presence of Carbohydrates Distinct from 
Acid Mucopolysaccharides in 
Connective Tissue 


R. E. Glegg, D. Eidinger, C. P. Leblond 


Department of Anatomy, 
McGill University, Montreal, Canada 


Previous studies of connective tissue indicated that 
purified skin collagen (1), cornea (2, 3), lens capsule 
(4), cartilage (5), and bone (6-8) contained one or 
more of the three aldoses—galactose, glucose, and 
mannose. Recently, we identified these three aldoses 
and also fucose in chromatograms of hydrolysates of 
four tissues rich in reticular fibers and basement mem- 
branes (9). In the present study (10), a technique 
originally devised to separate aldose-containing mate- 
rial from the organie portion of bone (11) was ap- 
plied to several connective tissues obtained from cattle, 
namely (i) the lung, an organ rich in reticular fibers 
and basement membranes; (ii) Achilles tendon and 
the derma of the skin, two structures rich in collagen- 
ous fibers; (iii) the ligamentum nuchae, an elastic 
tissue; and (iv) trachael cartilage and bone matrix, 
two connective tissue derivatives. 

The lung was prepared by forcing water through 
the arteries to remove blood ‘and through the bronchi 
to remove mucus; the pleura was stripped off, and the 
main blood vessels and bronchi were excised. Tendon, 
ligamentum nuchae, and cartilage, which are essen- 
tially avascular, were merely freed of all adhering 
tissue. To prepare bone matrix, the compact portions 
of femurs were decalcified with 0.15 percent hydro- 
chloric acid (12). All these tissues were extracted with 
0.5N sodium hydroxide for 4 days in the cold, and the 
neutralized extracts were treated with 2 vol of alcohol 
to precipitate out acid mucopolysaccharides (13, 14). 
This precipitate is referred to as fraction I. On in- 
creasing the alcohol concentration to 84 percent, a 
second precipitate was obtained (fraction II). An at- 
tempt was made to eliminate proteins from the two 
fractions by successive treatments with a chloroforni- 
amyl aleohol mixture and with Lloyd’s reagent (13, 
14). The yields of fraction II were higher than those 
of fraction I in-all the tissues examined except carti- 
lage (Table 1). 

As another type of connective tissue derivative, the 
capsule of the lens was also studied. The capsules were 
stripped off the lenses, wiped with a cloth on both 
surfaces to remove adhering material, washed for sev- 
eral hours in water to eliminate soluble substances, 
and dried. 

Fifty milligrams of fractions I and II from each 
tissue under study and of the lens capsule were hydro- 
lyzed for 2 days at 100°C in the presence of a cation 
exchange resin (9), and the hydrolyzates were ana- 
lyzed by paper chromatography for the identification 
of the monosaccharide units (9, 15). 
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Fraction I from each one of the afore-mentioned tis- 
sues contained glucuronic acid (16). This result was 
expected, since fraction I had been prepared by a pre- 
cipitation procedure that is known to yield acid muco- 
polysaccharides (13, 14) and, therefore, should contain 
glucuronic acid. Indeed, acid mucopolysaccharides had 
already been extracted from the lung (17), tendon 
(18), skin (13, 14), ligamentum nuchae (19, 20), 
eartilage (5, 18), and bone (6, 19, 21). 

Fraction II from any one of the tissues, as well as 
the whole lens capsule, contained no glucuronie acid. 
Galactose, mannose, and fucose were invariably pres- 
ent (Fig. 1). In addition to these aldoses, glucose was 
identified in some of the preparations. It is of interest 
that the carbohydrate pattern of fraction II from lung 
was identical to that previously deseribed as character- 
istic of reticular fibers and basement membranes (9). 
The fraction II from tendon yielded a different carbo- 
hydrate pattern, presumably characteristic of the col- 
lagenous fibers of which this tissue is composed. From 
the method of isolation of fraction II, it ean be con- 
cluded that the aldoses are not present in the form of 
free monosaccharides but rather are combined as econ- 
stituents of larger molecules. Furthermore, the nitro- 
gen content of fractions II (10 to 15 percent) suggests 
that large amounts of protein are associated with these 
extracts. These materials may consist of a mixture of 
substances, but no attempt has yet been made to char- 
acterize them according to homogeneity, purity, or 
chemical composition other than by the chromato- 
graphic technique described. 

In a parallel histochemical study, Orth-fixed sections 
of the cattle tissues under investigation here were 
stained by the periodic acid-Schiff technique for the 
detection of carbohydrates containing free 1,2-glycol 
(and a-amino alcohol) groups (22). The lens capsule 
reacted intensely; the cartilage and bone matrix, mod- 
erately. The collagenous fibers in the derma stained 
weakly, whereas those in the tendon did not stain at 
all. However, when sections of derma and tendon were 
treated with a commercial sample of “pectinase” before 
applying the periodic acid-Schiff technique, the col- 


Table 1. Yields of the fractions, in percentages of dry 
weight, obtained from various types of connective tissue 
and derivatives. 


Fraction I 


Fraction II 
(rich in 
glucuronic ald 
acid) 
Elastic tissue 
(ligamentum nuchae) 0.1 0.3 
Tendon (Achilles) 2 > 2.0 
Lung (framework) a 5.6 
Skin (derma) 3 6.8 
Cartilage (tracheal) 14.8 3.5 
Bone (compact femoral) 0.2 2.4 
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lagenous fibers stained intensely (23). In ligamentum 
nuchae, the elastic fibers did not stain, whether or not 
pectinase was used; but the interstitial material sepa- 
rating the fibers stained weakly before, and intensely 
after, pectinase treatment. Thus, a fraction II could 
be extracted from all sites that reacted with the 
periodie acid-Schiff technique either directly or after 
treatment with pectinase. In fact, when the fractions 
were subjected to the periodic acid-Schiff spot test de- 
vised by McManus and Hoch-Ligeti (24), the fractions 
II were intensely reactive, whereas the fractions I 
were not reactive. It was concluded, therefore, that the 
carbohydrate moiety of the various fractions II was 
responsible for the periodic acid-Schiff reactivity of 
connective-tissue structures. 

In conelusion, the chemical investigation of a num- 
ber of connective tissue structures (which stain with 
the periodic acid-Schiff technique either directly or 
after pectinase treatment) led to the isolation of car- 
bohydrate-containing materials that are distinct from 
the acid mucopolysaccharides, since they invariably 
contain galactose, mannose, and fucose but are free of 
glucuronic acid. 


Fig. 1. Chromatographic pattern of the monosaccharides 
present in fraction II of various types of connective tissue 
and derivatives as well as in the capsule of the lens. The 
chromatograms were developed three times in a butanol- 
pyridine-water solvent (25) and were sprayed with aniline 
hydrogen oxalate (26). The markers (5th column) are 
labeled on the left-hand side. Galactose and mannose are 
visible in all samples. Fucose was also present in all hy- 
drolyzates, but in some cases the spots were too faint to 
reproduce clearly in the photograph. (Although in this 
composite chromatogram the spots deviated slightly from 
those of the markers, individual chromatograms of each 
fraction showed an exact correspondence. ) 
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Errors in the “Isopiestic” Method for 
Measuring Masses of Salt Particles 


W. D. Crozier 
New Mexico Institute of Mining and Technology, Socorro 


An “isopiestic” method has been applied by Wood- 
cock and Gifford (1) and others to measurement of 
the sizes of atmospheric sea salt particles. The method 
consists essentially of measuring the equilibrium 
diameters of hemispherical water droplets containing 
the dissolved salt particles when exposed to a known 
water vapor pressure. The mass of salt in each droplet 
is caleulated on the basis of the experimental rela- 
tionship between salt concentration and equilibrium 
vapor pressure. The droplets sizes usually are in a 
range where the Thomson-Gibbs effect of curvature can 
be neglected. 

I have performed several series of isopiestie experi- 
ments (2), using a small metal test chamber, in which 
droplets of NaCl solution were supported on surfaces 
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RELATIVE HUMIDITY 
Fig. 1. Relationship between droplet volume and relative 
humidity for hemispherical droplets of NaCl solution on 
a Dri Film surface. Solid lines, experimental; dashed 
lines, calculated. 
of Teflon or of glass coated with Dri Film SC-87 (3). 

Both of these surfaces give contact angles very close 
’ to 90°, so that the droplets were practically hemispher- 
ical. Diameters of the droplets were measured by a 
microscope, looking through a window in the top of 
the test chamber, A number of droplets were measured 
at three values of relative humidity, 1.00, 0.930, and 
0.811, maintained by a small tray containing, succes- 
sively, water, a saturated (NH,)H,PO, solution, and 
a saturated (NH,),SO, solution. These solutions were 
chosen because they maintain relative humidity prac- 
tically independent of temperature (4) in the region 
of the temperature used (25°C), thus eliminating the 
need for precise temperature control. After closure of 
the small chamber, equilibrium was reached essen- 
tially in 15 to 20 min for the smaller droplets and in 
about 1 hr for the largest droplets used. No measur- 
able change in droplet size occurred thereafter in times 
ranging up to several days. 

Representative experimental data are shown in Fig. 
1, where the hemispherical droplet volumes are plotted 
as a function of the relative humidity. The experi- 
mental points are shown as circles; the solid lines join 
points applying to the same droplet. The data shown 
were taken with the droplets on a Dri Film support, 
but closely similar results were found with the Teflon 
support. 

For comparison, calculations were made of droplet 
volume versus relative humidity for three NaCl masses, 
5x 10-9, 5x10, and g, using the Interna- 
tional Critical Tables data (5) for equilibrium con- 
centration versus relative humidity and (6) for solu- 
tion densities. The results are shown as the three 
dashed curves in Fig. 1. The theoretical curves are 
asymptotic to the line RH=1.00 if the Thomson- 
Gibbs effect is neglected; inclusion of the Thomson- 
Gibbs effect makes no appreciable difference within 
the range of the graph but causes the curves to inter- 
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sect RH=1.00 several decades above the top of the 
graph. 

Rough measurements of the sizes of the solid NaCl 
particles left after complete evaporation of the drop- 
lets indicate that the NaCl contents of droplets meas- 
ured at 0.811 relative humidity are probably within a 
few percent of those caleulated by the method used 
for the theoretical eurves. The discrepancy between 
the forms of the experimental and theoretical curves 
indicates, however, that at 0.93 relative humidity the 
mass of NaCl will be underestimated by about 20 per- 
cent; at 0.96 relative humidity it probably will be 
underestimated by about 35 percent. 

Although the present measurements refer to NaCl 
only, it is expected that similar results will be found 
with other salts. Errors of the afore-mentioned mag- 
nitudes may not be very important, of course, in 
some applications of the isopiestic method. But if it is 
necessary that errors be kept down to a few percent, 
humidities apparently should be used that will result 
in near-saturation of the droplets. 

No satisfactory explanation has been found for the 
apparent difference in vapor pressure behavior be- 
tween the solution in small hemispherical droplets and 
in larger, more or less plane, areas. It might be sus- 
pected that the discrepancy is due to a decrease in the 
surface free energy in the neighborhood of the 90-deg 
contact with the supporting surface; if this is true, it 
would be expected that continual convection would 
exist within the droplets, accompanied by gradients 
of concentrations and temperature. Microscopic obser- 
vation of suspended particles in the droplets indicates, 
however, that such convection is not present. 
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On the Protection against Alloxan 
Diabetes by Hexoses 


Gangagobinda Bhattacharya* 


Department of Physiology, University College of 
Science and Technology, Calcutta 


In earlier communications (1, 2) it was reported 
that preadministration of gluccse, mannose, and fruc- 
tose but not of galactose protected animals from dia- 
betes caused by alloxan. Administration of the sugars 
after alloxan, however, had no protective action. Evi- 
dence for any direct reaction between glucose and 
alloxan could not be obtained (1). From these results, 
it was suggested that inhibition of beta cell hexokinase 
by alloxan was possibly the primary step in the dia- 
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betogenic action of alloxan (2). This paper reports 
the results of an extension of the earlier studies. 

Overnight-fasted rats (weight 100 to 150 g) were 
the animals used. Presence or absence of diabetes was 
judged as before (2). 

None of the following sugars and sugar-derivatives 
given intravenously before a 40-mg/kg intravenous 
dose of alloxan offered any protection from diabetes: 
sucrose (5 g/kg), lactose (5 g/kg), D-xylose (5 g/kg), 
p-arabinose (5 g/kg), L-arabinose (5 g/kg), D-sorbitol 
(5 g/kg), D-mannitol (5 g/kg), and Na-gluconate (3 
g/kg). Maltose (5 g/kg), however, offered protection 
in all the animals. 

The evidence of protective abilities of the sugars, as 
obtained by the method of preadministration so far 
followed, was to some extent vitiated owing to the pos- 
sibility of interference by intermediate breakdown 
products of the sugars actually administered. In the 
present series of experiments, therefore, alloxan and 
the sugar tested were given simultaneously, the alloxan 
being dissolved in solutions of varying strengths of 
the sugar tested. Only the sugars that offered protec- 
tion when given before alloxan—that is, glucose, man- 
nose, fructose, and maltose—were used in these ex- 
periments, The results are given in Table 1. 

Thus, the ability to protect animals against diabetes 
caused by alloxan is probably limited to glucose, man- 
nose, and fructose. Their relative protective abilities 
as judged from 100 percent protection (Table 1) are 
approximately: glucose : mannose : fructose=100 : 
50 : 15. The protection given by preadministered malt- 
ose possibly resulted from glucose produced in situ 
from the maltose. 

Table 2 gives the results of the effects of alloxan on 
succinic oxidase in both the presence and the absence 
of excess glucose. The succinic enzyme was prepared 
from pigeon breast muscle by the method of Barron 
and Kalnitsky (3). The results show that the previous 
presence of excess glucose did not affect the action 
of alloxan on the succinic enzyme. This confirms the 
view, earlier expressed from chemical evidence (1), 
that protection against alloxan diabetes by the hexoses 
is not the result of any direct reaction between the 
hexoses and alloxan leading to the inactivation of the 
latter. 

The relative protective abilities of the hexoses 
against alloxan diabetes as described here closely simu- 
late their relative affinities to the ordinary mammalian 
hexokinase. In view of the hexokinase inhibition theory 
of alloxan action (2), this suggested that the an- 
tagonism between the hexoses and alloxan was pos- 
sibly competitive in nature. Table 3 gives the results 
of experiments undertaken with a view to obtain in 
vivo information on the point. 

The results show (Table 3) that the protection 
against a given dose of alloxan by a certain dose of 
glucose could be overcome by increasing the dose of 
the alloxan used and that the diabetogenic effect of 
the increased dose of alloxan could again be counter- 
acted by further increment in the dose of the glucose. 
In view of the fact that alloxan and glucose do not 
react with each other, the results indicate that the an- 


Table 1. Effect of simultaneous administration of 
sugars and alloxan on the development of diabetes in rats. 
Alloxan (40 mg/kg) was given intravenously dissolved 
in solutions of different strengths of the sugars. 


Strength Strength 


Sugar No. diab. rats/ 
sugar alloxan 
tested soln.( %) soln.(%) No. rats used 
7 1.0 6/6 
11 1.0 2/8 
D-glucose 12 1.0 0/10 
6 0.5 2/8 
7 9.5 0/10 
22 1.0 2/6 
— { 25 1.0 0/10 
‘ 35 0.5 2/6 
p-fructose 40 0.5 0/10 
Maltose 50 0.5 6/6 


Table 2. Effect of excess glucose on the inhibition of 
succinic oxidase by alloxan.* 


Contents of vessels Oxygen uptake 

during test (uL O,/30 min) 
Enzyme alone (no succinate) 0 
Enzyme + glucose (no succinate) 0 
Enzyme + succinate 211 
Enzyme + glucose + succinate 215 
Enzyme + alloxan + succinate 71 
Enzyme + glucose + alloxan + succinate 72 


* Enzyme activity was measured manometrically by the 
Warburg apparatus. Each vessel contained 0.4 ml of enzyme, 
0.1M phosphate buffer, pH 7.4, 0.2 ml of 10 percent glucose 
(or 0.2 ml of distilled water) and 0.2 ml of 0.5 percent al- 
loxan monohydrate (or 0.2 ml of distilled water) ; 0.1 ml of 
1M succinate was added from the side bulb immediately after 
the first reading (15 min after the addition of alloxan). Total 
volume, 2 ml; gas-air, temp., 38°C; duration of experiment, 
30 min. 


Table 3. Effect of increased doses of alloxan on glu- 
cose-protection against alloxan diabetes in rats. Alloxan 
was given intravenously dissolved in solutions of glucose 
of varying strengths. 


Dose of Strength Strength ‘ 
alloxan alloxan glucose rate ured. 
(mg/kg) soln.(%) soln. (%) 


40 1.0 12 0/10* 
50 1.25 12 6/6 
50 1.25 18 0/10 
60 1.5 18 6/6 
60 1.5 25 0/10 


* Reproduced from Table 1. 


tagonism between glucose and alloxan with respect to 
the development of diabetes in animals is possibly 
competitive in nature, 

Thus, we believe that the results reported here add 
further strength to the hexokinase inhibition theory 
of alloxan action. The competitive nature of the an- 
tagonism between glucose and alloxan also possibly 
throws more light on the selectivity of alloxan for the 
beta cells. 
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Detection of a New Inhibitor of the 
Tricarboxylic Acid Cycle 


Carmel M. Montgomery and J. Leyden Webb 
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and Department of Zoology, 
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Comparison of different samples of sodium pyruvate 
(commercial and prepared in this laboratory) showed 
the presence of variable amounts of a substance that 
was correlated with an altered behavior of rat heart 
mitochondria in the oxidation of pyruvate (1). The 
mitochondrial suspension oxidized pure pyruvate com- 
pletely when small amounts of malate were added, 
‘ with an oxygen-to-pyruvate ratio of the theoretical 
value of 5, the tricarboxylic acid cycle being self-per- 
petuating and operating at an initial Qo, of between 
800 and 1000. Each member of the cycle initiated the 
oxidation of pyruvate by acting as an oxalacetigen 
(2). However, using a pyruvate containing the im- 
purity, a different pattern of metabolism was exhib- 
ited: (i) The eycle was no longer self-perpetuating 
and, for the utilization of all the pyruvate, an equi- 
molar amount of malate was required; (ii) the oxy- 
gen-to-pyruvate ratio dropped to a value arund 3; 
(iii) the tricarboxylic acids (citrate, cis-aconitate, and 
isocitrate) no longer acted as oxalacetigens; and (iv) 
a ketonic substance accumulated as the pyruvate was 
utilized, the conversion being quantitative. The incor- 
poration of pyruvate into the cycle was not affected 
by this impurity, as was indicated by the fact that no 
change was observed in the initial Qo,. The spectral 
absorption curve of the 2,4-dinitro-phenylhydrazone of 
the accumulated substance corresponded quite closely 
to that of the similar derivative of a-ketoglutarate, and 
the accumulated substance, therefore, was temporarily 
assumed to be a-ketoglutarate. 

This impurity was found to be present in commer- 
cial pyruvic acid and in certain samples of sodium 
pyruvate prepared from triply redistilled pyruvie acid 
according to the standard procedure (3). Pyruvie acid, 
originally 99-percent pure, contained no more than 25 
percent pyruvie acid after 1 to 2 years. When such 
pyruvic acid was redistilled under reduced ‘pressure 
(10 mm-Hg), a fraction distilled over at a higher tem- 
perature (105° to 108°C) than the pyruvie acid frac- 
tion (55° to 58°C). The higher boiling fraction was a 
viscous fluid at room temperature from which a waxy 
erystalline mass slowly formed in the cold, and both 
liquid and solid material produced the same type of 
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block in the eyele as was previously demonstrated with 
the impure samples of sodium pyruvate. Sodium pyru- 
vate prepared from triply redistilled pyruvie acid 
sometimes contained the sodium salt of this impurity 
in sufficient amounts to produce marked eyele block. 
Depending on the purity of the original pyruvie acid 
and the conditions of erystallization of the sodium 
pyruvate, as much as 25 percent impurity was found 
in the final product. 

A sample of sodium pyruvate containing the im- 
purity was examined by paper chromatography, and 
it was found that the impurity migrated at approxi- 
mately the same rate as the pyruvate, indicating that 
it was a monocarboxylic acid under these conditions. 
Pyruvate treated for 3 days with 1N hydrochloric acid 
inhibited the oxalacetigenie action of citrate in the 
mitochondrial preparation 65 percent. It was econ- 
eluded that the impurity was formed from pyruvie 
acid. It is known that pyruvic acid is capable of slowly 
forming a dimer (y-methyl-y-hydroxy-a-ketoglutaric 
acid, I) and that this dimer may lose water to form the 
cyclic a-keto-y-valerolactone-y-earboxylie acid (II). 
The lactone, furthermore, is believed to exist in a keto- 
enol equilibrium (II, III). It was considered that 


COOH 
CH, 
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I 
COOH COOH 
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any one of these substances might be involved in the 
mitochondrial block observed. We therefore prepared 
the lactone by a method (4) in which hydrochloric 
acid gas was passed for 9 days through a long column 
of pure, triply redistilled pyruvic acid; the final vis- 
cous liquid was allowed to stand over concentrated 
sulfuric acid in vacuum for 3 days, and a mass of 
waxy, highly hygroscopic, crystalline material was ob- 
tained. The prepared lactone was found to be a potent 
blocker of the tricarboxylie acid cycle in rat heart 
mitochondria and, when added with pure pyruvate, 
produced all the phenomena described here, namely, 
the failure of the cycle to be self-perpetuating, the in- 
ability of the triearboxylic acids to act as oxalaceti- 
gens, and the accumulation of a substance temporarily 
identified as a-ketoglutarate. The inhibition of the 
ability of citrate and isocitrate to function as oxal- 
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acetigens was pronounced at concentrations of lactone 
as low as 1 x 10-°M. The time curves of oxygen uptake 
during pyruvate oxidation illustrated the blocking aec- 
tion (which prevents the self-perpetuation of the 
eycle) of the impurity and the prepared lactone; the 
oxidation of pure pyruvate proceeded at a fairly 
steady level until completion, whereas with impure 
pyruvate or in the presence of the lactone the rate 
suddenly fell to a low level when the small quantities 
of malate had been utilized. Neither the oxidation nor 
the oxalacetogenic ability of succinate was inhibited by 
the lactone. 

These results might be interpreted to mean that this 
potent inhibitor blocked some reaction between iso- 
citrate and the a-ketoglutarate-succinate step in the 
eyele. The inhibition did not seem to be on the iso- 
citric dehydrogenase, since there was good oxidation 
of isocitrate in the presence of impure pyruvate.or the 
lactone, although no oxalacetate was formed and no 
pyruvate was oxidized. A photometric determination 
of TPN reduction by isocitrate as catalyzed by iso- 
citric dehydrogenase in an acetone powder of rat heart 
mitochondria (5) showed that the lactone had no in- 
hibitory effect in concentrations up to 5 mM. 

Essentially complete conversion of 5 mM pyruvate 
to a-ketoglutarate was obtained when 1 mM lactone 
was present, and equally good conversion was seen 
from isocitrate. Since these results would point to a 
block on the a-ketoglutarate oxidase, we examined the 
effect of the lactone on this enzyme isolated from pig 
heart (6) by one of us (C.M.M.) with the help of D. 
R. Sanadi at the Institute for Enzyme Research, Madi- 
son. When a-ketoglutarate and the lactone were pres- 
ent in equimolar concentration, inhibition of 50 per- 
cent was observed. This inhibition would seem to be 
competitive, since increasing the concentration of the 
a-ketoglutarate reduced the inhibition. The oxalaceti- 
genie ability of a-ketoglutarate in the mitochondria 
was inhibited even more potently than the oxidase 
preparation. The block in the cycle would, therefore, 
seem to be due to this competitive inhibition of the 
a-ketoglutarate oxidase. Blocking of the initiation of 
pyruvate oxidation by citrate or isocitrate, or of the 
normally operating cycle, would be much more com- 
plete owing to the low concentrations of a-ketoglu- 
tarate present under these circumstances. 

Titration of the lactone demonstrated two acidic 
groups with pK, = 2.35 and pK, =6.95. The first dis- 
sociation constant refers to the normal free carboxyl 
group, but pK, is too high for a carboxyl group and 
would argue strongly against the presence of the 
straight-chain dimer (where pK, would be expected 
to be between 4.5 and 5.0). Cleavage of the lactone 
ring near neutrality is unlikely, since rapid back titra- 
tion showed identical values for the pK’s and it is 
doubtful that ring closure would occur rapidly under 
these conditions. Th. re remained the possibility that 
enolization takes place and that form III is prevalent 
around neutrality, the pK, referring to the enolic 
hydroxyl group whose acidic strength is increased by 
the surrounding groups and chelation with cations. 
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Titration of diethyl-oxalacetate, which possesses a sim- 
ilar —CO—CO—CH,— grouping showed that the pK 
of the enolic hydroxyl here was 7.6. Thus we assume 
that the inhibitor is present in aqueous solution as the 
lactone and around neutrality in the enolic form (IIT). 
Permanganate reduction indicated an active double 
bond in the prepared lactone at neutrality, again sug- 
gesting the enolic form. 

Preliminary work on liver and kidney mitochondria 
demonstrated that the cycle is not blocked so readily 
by the lactone as in heart mitochondria. We are at 
present attempting to purify the lactone and related 
substances, investigating the more intimate mechanism 
of the inhibition, as well as studying the action of the 
inhibitor on the functional activity of rat cardiac 
muscle, 
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Carbon Dioxide Utilization 
by Rabbit Liver 
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During the investigation of labeled carbon dioxide 
fixation into the organic acids of liver homogenates, 
it was observed that such incorporation of the isotope 
in the liver of the rabbit differed from that of other 
species examined (1-5). Fixation was evident within 
the times described into a component of the acetone 
extracts insoluble in the solvent that readily dissolves 
the organic acids. Unlike any other species examined, 
the extent of the incorporation into the insoluble com- 
pound was as great and at times greater than that 
into such acids as succinic, fumarie, and malic. 

Liver tissue from three adult rabbits was incubated 
with NaHC**O, (6) under the conditions previously 
described (5). Incubations were for 10 min except 
where indicated. Acetone extracts were prepared. The 
chromatography and radioactive assays have been out- 
lined in other experiments (3, 5). The paper chro- 
matographic separations were those of Denison and 
Phares (7) and Benson et al. (8) and the tests for 
sugars followed the procedures of Dische (9). 

The data of Table 1 indicate that the fixation of the 
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Table 1. Distribution of radioactivity within acetone extracts of rabbit liver homogenates ineubated with 


NaHC™O,, 0.47 gm tissue was incubated in 1 ml modified (5) Krebs ringer solution containing 0.005 me of the 
isotope; cts means “counts,” where the counter efficiency is 2 percent. 


Time of incubation (min) 


Solute Rf* 3 


5 10 20 30 


(ets/mint %) (ets/min%) (cts/min%) (ets/min%) (cts/min %) 


Compound insoluble in 


amy! aleohol-chloroform 0 1562 39.0 
Malic acid 0.38 1907 47.4 
Succinie and lactic acids 0.75 544 13.6 
Total activity of labeled compounds 4013 


1632 38.1 3264 70.6 4224 81.6 599) 77.9 
2112 49.2 1088 23.5 819 15.8 1427 18.6 

544 12.7 275 «55.9 134 2.6 275 «3.5 
4288 4627 5177 7692 


* Ether-acetic acid-water (13-3-1) was the developing solvent for the paper chromatograms. 
+ Approximately one-twentieth of the total extract of the liver was applied in each case. 


label into the amyl aleohol-soluble compound was not 
limited to an incubation time of 10 min exclusively. The 
percentages of the total fixation into malate at 3 and 5 
min exceeded those at 10, 20, and 30 min. Since the 
chemical concentration of the malate did not change, 
these percentages mirror the changes in specific ac- 
tivity. On the other hand, the abundance of the label 
in the insoluble residue was lower at 3 and 5 min and 
greater at 30 min. In butanol-acetic acid-water (4-1-5), 
the insoluble residue moved on paper as a single spot 
(Rf 0.2), which gave a positive test for phosphate with 
acid molybdate, benzidine, and sodium acetate (8). 
When the eluted spot from butanol-acetic acid-water 
was hydrolyzed in HCl and rechromatographed, it was 
not found to be a hexose or triose. The rechromato- 
graphed spot, tested with diphenylamine, showed that 
difference (9) between the optical density D at 660 
and 580 mp (Dogo — Dsgo = Dgoo) that is characteristic 
of glycolaldehyde. However, the spectral absorption 
between 500 and 700 mp was not identical to that of 
the product from the known glycolaldehyde, even 
though the mobility of the compound on paper in the 
butanol-acetic acid-water system was like that of the 
authentic glycolaldehyde. 

Such relative incorporation into the organic acids 
and the insoluble compound at the several times of in- 
cubation shown here distinguishes carbon dioxide fixa- 
tion in the liver of the rabbit from similar findings in 
other species. If the utilization of the label by the 
organic acids and the compound insoluble in amyl 
aleohol-chloroform occurs by independent mechanisms 
and if the insoluble compound is glycolaldehyde phos- 
phate, the data could be explained by current views 
concerning the path of carbon in animal cells (10). By 
such views it would be presumed that the carbon was 
first fixed into a hexose, the precursor of sedoheptulose 
which later cleaved between carbons 2-and 3 to pro- 
duce the labeled glycolaldehyde. 
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Activity in Electrogenic Organs 
of Knifefishes 
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The knifefishes, which comprise the family Gym- 
notidae, and inhabit fresh tropical waters of Central 
and South America, are close relatives of the electric 
eel, Electrophorus electricus. They possess structures 
that resemble the electric organ of the eel, but identi- 
fieation of these with functional electric organs has 
been doubted (1). Only a single report (2) mentions 
electric activity in Gymnotus carapo. 

Three species of knifefishes examined in a prelimi- 
nary survey in this laboratory have all proved to be 
electrogenic. These are EKigenmannia virescens, Gym- 
norhamphichthys hypostomus, and G. carapo. Unlike 
the eel, which emits single or short bursts of pulses 
of high intensity, up to 600 v and 1 amp, these fish 
emit low intensity pulses (Fig. 1) continuously and 
with remarkable regularity (Fig. 2). In this they 
resemble the Mormyridae of Africa, Gymnarchus 
(2), Mormyrops boulengeri (2), and Mormyrus kan- 
nume (3). 

The responses were recorded from intact fishes 
swimming freely or lying on the inclined floor of a 
tank with only the head immersed. The electrodes were 
wires, spaced 5 mm to several centimeters apart, in- 
sulated except at their tips, and placed near the swim- 
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ming fish or alongside the quiescent ones. Despite 
shunting by the water, the responses, recorded oscillo- 
graphically, were 10 to 300 mv in amplitude. The 
magnitudes preclude the possibility that the activity 
derives from muscles, since only electric organs are 
known to have in their cells the specific adaptation 
that permits series addition of the emf’s generated by 
the responses of the individual cells (4, 5). 

At 27°C the fish emitted discharges at rates of 300 
(E. virescens), 100 (G. hypostomus) or 65 per second 
(G. carapo). The variations in frequency from time 
to time were only 10 to 20 percent. When the entire 
fish, or only its head was cooled, the frequency of the 
discharges decreased (Fig. 2). In all three species the 
change with temperature had a Q,, of 1.5 (Fig. 3). 

The decrease in frequency produced by cooling only 
the head indicates that the discharges are centrally 
controlled, probably by the brain. The identical Q,, 
for all three species indicates that the control mechan- 
ism is probably the same in all. The forms of the dis- 
charges, shown in Figs. 1 and 2, and their changes 
with temperature cannot be evaluated from these ex- 
periments. The activity was recorded from intact fish, 
10 to 30 em long, having different geometries of elec- 
trie organs, with different electrode spacings and vari- 
ous orientations of the fish toward the electrodes. 

The significance to their economy of the rhythmi- 
cally pulsatile discharges continuously emitted by the 
Mormyridae and knifefishes is unknown. When qui- 
escent, the eel produces no detectable electric activity. 
It has been reported (6,7) that when cruising in large 
tanks eels emit low voltage discharges at about 50 per 
second. The suggestion has been made (6) that these 
discharges serve to orient the fish with regard to ob- 
stacles. Were the rhythmic electric activity of knife- 
fishes and Mormyridae to subserve this function, highly 
specialized, as yet unknown, sense organs might be re- 
quired. The recognition of distortions, caused by solid 


Fig. 1. Individual pulses from the series continuously 
emitted by three species of knifefishes. The forms changed 
with orientation of the fish to the electrodes and with 
electrode spacings. The amplitudes also depended on the 
geometry of the recording conditions. (4). ZH. virescens, 
(B) G. carapo, (C) G. hypostomus. Time in milliseconds. 
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Fig. 2. Dependence of the frequency of the discharges on 
temperature. A, B, @, as in Fig. 1. Only the head of G. 
hypostomus (C) was cooled in this experiment. 
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Fig. 3. Temperature coefficients of the discharges. Filled 
symbols represent duplicate experiments. The extent of 
variations in frequency is shown by the lines though aver- 
aged values. 


objects, of the potential field produced in the water 
by the discharges would demand extremely sensitive, 
highly differential electric detectors. 

The cells of the electric organs of the knifefishes, 
in their structure and organization, appear to resemble 
those of the organs in the electric eel (8). Recent 
studies of unitary activity in the latter (4, 5, 9, 10) 
and in Raia clavata (11) have disclosed important 
features belonging to the general properties of bio- 
electric generators as well as special adaptations that 
make for electric organs. The existence of electro- 
genic properties in all three knifefishes examined in 
this survey indicates that others of the approximately 
50 species in this family might also possess these. 
Some are relatively easily obtainable tropical fishes. 
This offers additional material for investigations on 
electric organs as well as the possibility for further 
insight into problems of bioelectrie activity. 
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Inhibition of Influenza and Mumps Virus 
Multiplication by 4,5,6- (or 5,6,7-) 
Trichloro-1-8-D-Ribofuranosyl- 
benzimidazole 


Igor Tamm 


The Hospital of The Rockefeller Institute for 
Medical Research, New York 21 


Results reported earlier (1) indicated that the 
marked influenza virus inhibitory activity of 5,6-di- 
chloro-1-6-p-ribofuranosylbenzimidazole (DRB) was 
related to (i) the presence of the ribofuranose moiety 
at position 1, and (ii) the presence of unnatural (Cl) 
substituents in the benzenoid ring, two such substitu- 
ents showing a more marked effect than one. It ap- 
peared that further increase in activity might be 
achieved by additional substitution in the benzenoid 
ring while retaining the ribofuranosyl group at posi- 
tion 1. 

4,5,6- (or 5,6,7-) Trichloro-1-6-p-ribofuranosylben- 
zimidazole (TRB; see Fig. 1) (2) was synthesized 
(3) and tested for its inhibitory action on Lee-virus 
multiplication in chorioallantoic membranes in vitro 


cl 
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Fig. 1. 4,5,6- (or 5,6,7-) Trichloro-1-8-p-ribofuranosyl- 
benzimidazole (TRB). 


in a manner described previously (1, 4). The inhibi- 
tory activity of TRB was compared with that of other 
derivatives in terms of the molar concentration that 
caused 75-percent inhibition of multiplication. For the 
purposes of this study, unsubstituted benzimidazole 
was considered as the reference compound. This sub- 
stance causes 75-percent inhibition at a concentration 
of 0.0035M or 410 wg/ml and has been assigned a 
relative inhibitory activity of 1 (1, 4). It was found 
that TRB caused this degree of inhibition of Lee-virus 
multiplication at a concentration of 0.0000046M or 
1.6 »g/ml. As ean be seen in Table 1, under identical 
conditions 0.000038M or 12 ug/ml of DRB is required 
to produce the same effect (7). On a molar basis, the 
trichloro compound has 8 times greater activity than 
the dichloro derivative. It should be emphasized that 
TRB is 760 times more active, whereas DRB is 92 
times more active, than unsubstituted benzimidazole. 
In Table 1 attention is also directed to the structure- 
activity relationships (1) that establish the impor- 
tance of the ribofuranose moiety. 

The medium used in these experiments consisted of a 
buffered salt and sugar solution containing Na,HPO,, 
KH,P0O,, NaCl, CaCl,, MgCl, -6H,O, and dextrose. 
In order to determine whether, in the presence of a 
more complex medium, the degree of inhibition would 
be similar, a medium (5) that included bicarbonate, 
vitamins, amino acids, and purine and pyrimidine 
bases was employed in separate experiments. Before 
incubation was started, the pH of the complex medium 
was adjusted to 7.2 by passing a mixture of CO, and 
O, through culture tubes. It was found that the yield 
of virus at 46 hr in the absence of TRB was no greater 
in the complex than in the control medium. In the 
presence of TRB (0.0000065M) the degree of inhi- 
bition was similar (90 percent) in the two mediums. 

Previous attempts to block the inhibitory action of 
DRB with selected compounds that might serve as 
metabolites were unsuccessful (1). Attempts were 
made to block the inhibitory action of TRB with a 
mixture of adenosine (0.001M), vitamin B,, (25 


Table 1. Activities of benzimidazole derivatives as inhibitors of influenza-B virus (Lee) multiplication in the 


chorioallantoic membrane in vitro.* 


Inhibitory 
Inhibitory activity 
Benzimidazole derivative concentration (M) t+ relative to 
benzimidazole 
Benzimidazolet 0.0035 1.0 
5- (or 6-) Chloro-1-B-p-ribofuranosy] .00028 13 
4,6- (or 5,7-) Dichloro-1-f-p-ribofuranosy! -00010 35 
5,6-Dichloro-1-8-D-ribofuranosyl (DRB) -000038 92 
4,5,6- (or 5,6,7-) -0000046 760 
5 '6-Dichloro- 1-f-D-ribopyranosyl -00023 15 
0011 3.1 
0011 3.1 


* Each culture consisted of 6.6 cm* of chorioallantoic membrane suspended in 1 ml of medium. Inoculum: Lee virus, 
10**' EID... Six cultures were used per group and several groups were employed with various concentrations of each com- 
pound. Cultures were incubated at 35°C for 36 hr with shaking. Virus was measured by the hemagglutination technique in 


the medium (1, 4). 


+ Concentration — 75 percent inhibition of multiplication. 


t Considered as the 
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ug/ml), folie acid (0.00017M), and coenzyme 1 
(0.0001M). It was found that such supplementation 
of the simpler medium did not result in increased 
virus production by the chorioallantoic membrane. 
Furthermore, no significant blocking of the inhibitory 
action of 0.0000065M TRB by the supplements used 
was noted. 

Previous studies (1) showed that DRB is capable 
of inhibiting Lee-virus multiplication in embryonated 
eggs and in mice without causing significant signs of 
toxicity in either host. In view of these results and 
the results described here, extension of the animal 
studies to other viruses appeared indicated. The effect 
of DRB and of TRB on the multiplication of mumps 
virus in 8-day-old embryonated eggs was determined. 
As can be seen in Table 2, both compounds caused 
marked inhibition of multiplication of mumps virus in 
the allantoic sae of embryonated eggs. Precise quan- 
titative comparison of the effects of DRB and TRB 
in vivo is vitiated by the low solubility of these com- 
pounds. In the in vivo experiments, both DRB and 
TRB were used in suspension form. Under the experi- 
mental conditions employed, neither compound caused 
obvious slackening of the spontaneous activity of the 
embryos. No deaths attributable to DRB or TRB 
occurred. 

The results reported here lend further support to 
the contention (17) that an unnatural benzimidazole 
nucleus, particularly with respect to the benzenoid 
ring, is of great importance in relation to the virus- 
inhibitory activity of the ribofuranosides of benzi- 
midazole. Previous observations (1, 3) that the in- 
hibitory activity cannot be blocked by certain sus- 
pected metabolites have been extended. The finding 
that DRB and TRB inhibit mumps-virus multiplica- 
tion in vivo without causing apparent damage to the 
host indicates that these compounds are selective in 
their action. However, it is doubtful (1, 6) that these 
compounds interfere with chemical reactions that are 


Table 2. Inhibition of mumps-virus multiplication by 
benzimidazole derivatives in ovo.* 


Hemagglutination 

Incubation titert of 

Compound (hr) allantoic 
fluid 
None 96 128 
DRB 96 <2 
TRB 96 <2 
None 120 §12 
DRB 120 16 
TRB 120 22 


* Inoculum : mumps virus, 10°°® EID,,. Thirty minutes after 
inoculation of virus each egg received, by allantoic injection, 
0.25 ml of saline, or compound suspended in saline. One mil- 
ligram of either DRB or TRB was injected per egg. 

+ Eypressei| as the reciprocal of dilution at end-point. Six 
eggs were used per group, and aliquots of infected allantoic 
fluid were pooled for titration. Final concentration of chicken 
RBC was 0.045 percent. 
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specific for the viruses and do not occur in the unin- 
fected host. It appears that the explanation for the 
selective action may concern the relative quantitative 
importance of certain metabolic processes for the virus 


as compared with the host and intracellular factors of 
accessibility. 
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On the Nonidentity of Bence-Jones Proteins 


Frank W. Putnam and Aiko Miyake 
Department of Biochemistry and 


Argonne Cancer Research Hospital, 
University of Chicago, Chicago, Illinois 


A century ago Bence-Jones first described urinary 
proteins that now bear his name and are identified by 
the property of coagulation at low temperature (45° 
to 55°C) with dissolution on boiling. These proteins 
occur rarely, always in association with some pathol- 
ogy and are most often, but not invariably, found in 
the urine of patients with multiple myeloma. Some 
workers have concluded that Bence-Jones proteins are 
chemically identical, although it has been shown by 
immunological and physicochemical analysis that dif- 
ferent patients may excrete biologically and molecu- 
larly dissimilar proteins. Recently, in a study of 
Bence-Jones proteins obtained from nine cases none 
were found to be identical in all the physical prop- 
erties studied—that is, sedimentation constant (so), 
diffusion constant, isoelectric point pI, pH-mobility 
curve, and stability in dilute acid or alkali (7). 

In further characterization of normal plasma pro- 
teins and of the pathological proteins in multiple 
myeloma by means of N-terminal amino acid analy- 
sis, Bence-Jones proteins from eight cases have thus 
far been studied. The fluorodinitrobenzene method of 
Sanger (2) was used to detect and estimate the N-ter- 
minal amino acids (that is, terminal residues having a 
free amino group). Buffered silica gel or celite was 
employed for chromatogr:.phic separation of the di- 
nitrophenyl (DNP) derivatives, and paper chroma- 
tography for their identification (3-5). As is shown 
in Table 1, six of the eight proteins were similar in 
89 (about 3.3 Svedberg units) but were distinguish- 
abie by their electrophoretic properties. Proteins B, 
E, and G migrated electrophoretically with skewed 
patterns indicative of heterogeneity but unlike Ma did 
not separate into two components within the pH sta- 
bility range (pH 5 to pH 9). A, D, F, and Ag con- 
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Table 1. N-terminal groups of Bence-Jones proteins.* 


Mobility — Serine Threonine Leucine Tyrosine 
Protein Sx (pH 8.6) pl 
(moles per 44,000 g) 

A 3.41 -4.7 4.75 1.50 0.07 0.12 0.05 

F 3.08 -3.4 4.9 1.62 0.13 0.08 0.05 

Ag 2.14 -2.2 1.71 

Ma 2.25 - 4.0 1.17 0.07 0.03 0.16 

B 3.14 —4.2 4.6 trace trace 0.52 

D 3.44 -2.4 5.5 0.06 0.04 0.04 

E 3.36 -14 6.7 < 0.01 0.05 

G 3.28 — 2.6 5.6 


0.12 > 0.74 


*s,, (in Svedberg units) and mobility (in units of 10° cm* sec* v*) were determined in pH 8.6 veronal buffer, 0.1 
jonic strength (1). Calculations assume literature values for hydrolytic destruction of DNP-amino acids and a protein con- 
tent of 75 percent for the DNP-protein. For further physical data on A, B, D, -t, F and G, see (1). 


tained about 3 percent of a faster moving component 
upon electrophoresis at pH 8.6. 

Of the eight proteins, four had essentially only 
aspartic acid in the N-terminal position, whereas this 
amino acid was either undetected as an end-group or 
present as such only in trace amounts in the other 
proteins. The latter, in fact, fell into three types ac- 


‘ cording to the nature of their amino end-groups. The 


N-terminal amino acid content per 44,000 g (the mo- 
lecular weight of A, D, and proteins of similar s,,) 
was as follows: A, F, Ag, and Ma, 1.2 to 1.7 moles 
of aspartic acid; B, 0.5 mole serine; G, about 1 mole 
of tyrosine plus some leucine( or isoleucine). In sev- 
eral attempts only traces of ether-soluble DNP-amino 
acids were obtained from E, a crystalline protein hav- 
ing the highest pI or from D with a pl of 5.5. Integral 
values are to be expected for a chemically homoge- 
neous protein that does not have a cyclic structure. 
Fractional values for the minor end-groups indicate 
chemical heterogeneity. Protein B, which contained a 
nonstoichiometrie amount of N-terminal serine, was 
physicochemically the most heterogeneous protein. No 
correlation has yet appeared between the nature of 
the end-group and physical properties such as pI or 
899, With electrophoretic patterns of the serum or with 
hematological or clinical findings. 

Thus, although the eight subjects each excreted pre- 
dominantly only one type of Bence-Jones protein, 
there were at least four kinds on the basis of the 
N-terminal amino acid, two groups from $9, three 
from the isoelectric point, and up to five according 
to mobility. Differences in the amino acid composition 
of Bence-Jones proteins probably exist, but reliable 
analyses of physically homogeneous specimens from 
different patients have not yet been reported. Hence, 
this is the first evidence that Bence-Jones proteins ex- 
ereted by various individuals differ in cheiaical strue- 
ture as well as in physical constants. Similar dif- 
ferences in end-groups have been reported for the 
pathological globulins of multiple myeloma serums 
(6). Isotopic investigation, however, has yielded evi- 
dence that the Bence-Jones proteins are not derived 
by degradation of serum or tissue proteins (7), and 
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the origin and function of these unique urinary pro- 
teins remain unknown. 

Note added in proof. Since the submission of this 
manuscript, G. Biserte of the Laboratoire de Chimie 
Biologique, University of Lille, France, has informed 
us of work now in progress in collaboration with P. 
Burtin of the Institut Pasteur, Paris. Of four cases 
of Bence-Jones proteins investigated by these work- 
ers, three contained N-terminal aspartic acid, and one 
was devoid of ether-soluble DNP-amino acids. We, 
ourselves, have recently studied a erystalline Bence- 
Jones protein that differed in N-terminal groups from 
all those listed in Table 1. 
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Blood Serum Protein of the 
Marine Elasmobranchii 


Hirosi Irisawa and Aya Funaishi Irisawa 


Department of Physiology, School of Medicine, 
Hiroshima University, Kure, Japan 


Species differences of serum protein fractions have 
been shown electrophoretically by Deutsch and Good- 
loe (1), Deutsch and MecShan (2), Moore (3), 
Gleason and Friedberg (4), and Janssen (5). Jans- 
sen claimed that although the relative amount of 
serum components may vary considerably, all com- 
ponents (albumin, a-, B-, y-globulin) are present in 
each animal; thus, he concluded that all animals have 
a common plan of producing serum protein. But the 
afore-mentioned experimenters did not study the 
serum pattern of the Elasmobranchii. 
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In our experiments we gathered data on the blood 
serum protein of the skate, Raja kenojéi Miiller et 
Henle, and the shark, Heterodontus japonicus 
Duméril. 

Blood samples were obtained directly from the 
aorta. Japanese hand-worked paper and Whatman 
filter paper No. 1 (6) were used for the carrier of 
the protein. Compared with the latter, the former is 
very thin, but its fibers are almost parallel and its 
strength was sufficient for our purpose (7). A rec- 
tified 220-v with a current of 0.5 ma was used through- 
out the experiment; M/20 veronal-buffer solution was 
adjusted to pH 8.6. The paper was stained with 1-per- 
cent bromphenol blue (B.P.B.) solution containing 
HgCl,, as previously described (8). 

The relative mobility of the fastest component of 
these Elasmobranchii serums was not electrophore- 
tically the same as that of other animals. Figure 1 
shows the comparison of the pattern of shark serum 
and that of human serum. Both serums were run par- 
allel in the same apparatus at the same time. 

From these data, it appears that the Elasmobran- 
ehii serum does not contain albumin fraction. Ta 
another experiment, we used a shark serum that was 
mixed with horse serum albumin (Fig. 2). It is inter 
esting to note that in the mixture, the horse serum 


Fig. 1. (Top) Human serum; (bottom) shark serum, 
showing lack of albumin component. 


Fig. 2. (Top) Human serum; (middle) shark serum; 
(bottom) shark serum plus horse serum albumin, show- 
ing that the fastest component of shark serum differs 
from mobility of albumin. Arrow or circle shows the place 
that B.P.B. moved. In the top paper B.P.B. moved with 
the fastest component (albumin), but in the middle paper 
B.P.B. moved independently with the shark serum. In the 
bottom paper B.P.B. moved with the horse serum albumin. 
These papers indicate lack of albumin component in shark 
serum. 
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SRarR serum +BPB 
Skate serum +BPB 
o—o Human serum +BPB. 

*—— Horse serum affumin+ BPB 
BPB.in water. 


"$60 570 380 590 600 610 620 630 
Fig. 3. Optical density of B.P.B. solution in serums of 
shark and skate, compared with that in human serum and 
horse serum albumin. Abscissa is the wavelength; ordi- 
nate is optical density. In each case, 0.1 ml of 0.05 percent 
B.P.B. was added to 2.0 ml of M/15 phosphate buffer 
(pH 7.2) and 0.2 ml of serum was used. 


albumin moves faster than any other components of 
the shark serum. 

For another proof of this fact, 0.05-percent B.P.B. 
solution was added to each serum in the experiment. 
Usually, B.P.B. moves with horse serum albumin, but 
in the shark serum B.P.B. moved independently from 
the serum fraction (Fig. 2). From this observation 
it seems that the fastest component of the shark serum 
is different from horse serum albumin, since the dye 
combines with native albumin (9). 

This difference of dye combination was also demon- 
strated spectrophotometrically (Beckman, Type DU). 
Bromphenol blue has an absorption maximum at 595 
mu, but when it was combined with albumin the ab- 
sorption maximum changed to 605 mu for its meta- 
chromasia (Fig. 3). When Elasmobranchii serums 
were added, it stopped at 595 mu. That is, these serums 
do not show metachromasia. 

These facts suggest that the fastest component of 
Elasmobranchii serum differs from that of other ani- 
mal serums and suggest that the lower vertebrates 
do not have the same plan of producing serum pro- 
tein as do the higher vertebrates. 
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Glucose-6-Phosphatase Studies in Fasting 


George Weber* and Antonio Cantero 


Montreal Cancer Institute, Research Laboratories, 
Notre Dame Hospital, Montreal, Quebec, Canada 


Glucose-6-phosphatase, an enzyme, which hydrolyzes 
glucose-6-phosphate to glucose and inorganic phos- 
phate, was first demonstrated by Fantl et al. (1) and 
has been studied by Swanson (2) and De Duve e¢ al. 
(3). The enzyme has been demonstrated in different 
organs, but it is the most active in liver and kidney. 
It can be distinguished from other nonspecific phos- 
phatases by its pH optimum (6.5 to 6.8), its thermal 
‘instability, its sensitivity to acids, and its substrate 
specificity on glucose-6-phosphate, with negligible or 
no activity toward glycerophosphate, glucose-1-phos- 
phate, or fructose-6-phosphate. The liver enzyme is 
associated mainly with the microsome fraction. Chi- 
quoine (4) demonstrated with histochemica! method 
that the enzyme is more abundant in the peripheral 
third of the hepatic lobule than in the inner two- 
thirds. Within the hepatic cell glucose-6-phosphatase 
is concentrated about the nuclear membrane. 

However, there is very little known about the 
physiological and pathological behavior of this en- 
zyme. Cori and Cori (5) demonstrated its importance 
in the pathology of carbohydrate metabolism. They 
reported the almost complete absence of the enzyme 
from liver in human eases of glycogen storage disease. 

A well-established fact is that liver is virtually the 


70 
24 nm 
HOURS OF FASTING 


Fig. 1. Effect of fasting on body weight and liver glu- 
cose-6-phosphatase activity in mice. 
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Table 1. Effect of 48-hr fasting on the glucose-6-phos- 
phatase activity in rat liver. 


Body Liver 
Rat weight glycogen phosphatase 
(g) (g percent) sctivity® 

Controls: fed chow 

1 210 4.80 292 

2 210 4.96 292 

3 210 2.91 185 

4 210 4.26 321 

5 210 3.00 250 

6 210 4.20 281 

Mean 210 4.02 270 

Percentage 100 100 100 
Fasted: for 48 hr 

7 180 0.12 415 

8 185 .06 467 

9 190 69 395 

10 190 09 421 

11 178 01 410 

12 180 32 381 

Mean 184 0.22 432 

Percentage of 
control values 88 5.5 160 


* Expressed in micrograms of phosphorus liberated in 15 
min at 31°C per 100 mg liver wet weight. 


sole source of the blood sugar in the fasting animal 
(6). Sinee the blood sugar level is maintained through- 
out long periods of fasting, the glucose secreted by the 
liver into the blood, therefore, must be derived from 
stored carbohydrate or noncarbohydrate precursors. It 
seemed to be of interest to study the behavior of liver 
glucose-6-phosphatase in fasting (7). 

Twenty-eight male albino mice (31 to 33 g) were 
divided into four groups, each containing seven mice. 
The three fasting groups received no Purina Fox 
Chow for 24, 48, and 72 hr. Water was given ad 
libitum to all groups. Animals were sacrificed by 
a blow on the head, decapitated, and bled. Livers 
were quickly excised and pooled on ice and 5-per- 
cent homogenate was prepared in 0.25M sucrose. The 
glucose-6-phosphatase was assayed according to the 
method of Cori and Cori (5). Incubation time was 
30 min at 31°C. Figure 1 shows the increase in glu- 
cose-6-phosphatase activity as expressed in percent- 
age increase when the control value is taken as 100 
percent. 

The increased liver glucose-6-phosphatase activity 
was also demonstrated in fasting rats. The following 
experiment is a representative example. Twelve male 
Wistar rats of weight 210 g were separated into two 
groups. The control group had a free access to Purina 
Fox Chow and water, while the fasting group received 
only water for 48 hr. Animals were sacrificed, ahd the 
enzyme was determined as described in the foregoing 
paragraph, except that 10-percent homogenates were 
prepared from each liver, and they were assayed in 
separated, instead of pooled, livers. Incubation time 
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was 15 min at 31°C. A small sample of tissue was 
rapidly snipped from the right lobe of the liver for 
glycogen estimation. This was determined by the 
method of Good, Kramer, and Somogyi (8), employ- 
ing the Nelson’s adaptation of the Somogyi method 
for glucose (9). 

Table 1 shows that while the rats lose about 12 per- 
cent of body weight during the 48-hr fast and liver 
glycogen decreases to 5 percent of the original value, 
the glucose-6-phosphatase activity is increased by 60 
percent. 

These experimental data have been repeatedly con- 
firmed in this laboratory in the course of other experi- 
ments involving various periods of fasting, and it was 
found that the difference between the glucose-6-phos- 
phatase activity of normal and 48-hr fasted animals 
is significant also when expressed on nitrogen or liver 
weight-to-body weight ratio basis (10). : 

The afore-cited data demonstrate that the glucose- 
6-phosphatase activity increases in the liver of fast- 
ing mice and rats. A survey of the literature on the 
effect of fasting on liver enzymes shows that most 


enzymes decrease under the described conditions here. 
The increase of glucose-6-phosphatase activity during 
fasting can, therefore, be considered as a physiological 
adaptive change to the stress of fasting during which 
the glycogen stores of the liver are depleted. 
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Communications 


Inherited Jaundice in Peromyscus 


This is to report (1) a mutation in Peromyscus 
maniculatus (2) that is typically associated with neo- 
natal jaundice, chronic splenomegaly, anisocytosis, 
polychromatophilia, and reticulocytosis. Affected mice 
usually become jaundiced during their first postnatal 
24 hr. The duration of the yellow color varies but it 
is not, as a rule, perceptible after the second postnatal 
day. The intensity of the color varies from deep to 
pale yellow, and in some individuals it may not be 
sufficiently marked to make identification possible 
upon first inspection. 

The yellow color is succeeded by pallor, which may 
be very pronounced and may last until the fifth post- 
natal day when, in any event, it would be masked by 
the outgrowing pelage. All of more than 50 jaundiced 
young that were examined on successive days became 
pallid if they survived, and this symptom, because of 
its duration, is more useful than the neonatal jaundice 
in the identification of affected individuals. 

All of 30 newborn mice recorded as jaundiced 
and/or pale had splenomegaly when, to test the point, 
they were posted at 3 mo of age or later. A much 
larger number of mice examined at an age when 
affected individuals would be jaundiced or pale, and 
recorded as not affected, had spleens of-normal color 
and proportions. The normal spleen in the deer mouse 
is a slender leaflike organ that is pale red or dark red 
in color. Jaundiced mice develop a spleen that is very 
dark red or black in color and about double the size 
of the normal spleen in each dimension. There is vari- 
ation in the size and color of both normal and hyper- 


trophied spleens, but intergradation in size or color 
has not yet been observed. 

The erythrocytes of adult splenomegalie mice vary 
in size and shape and this erythrocytic variability is 
an immediately obvious feature upon microscopic ex- 
amination of either blood smears or the vascular areas 
of tissue sections. Blood smears of affected mice, 
stained by the Osgood-Wilhelm technique (3), have, 
in the 22 cases examined, exhibited a significantly 
higher proportion of reticulocytes than was found in 
the blood of normal individuals, of similar age, pre- 
pared at the same time. The reticulocyte counts (4) 
are shown in Table 1. 


Table 1. Percentages of reticulocytes in smears made 
from jaundiced mice between 3 and 6 mo of age and of 
normal mice 3 mo old. 


Percentage 20 18 16 14 12 10 8 6 4 2 n 
Normal mice 7 7 
Jaundiced mice 2 1 6 321 | 15 


A chi-square test of the difference in the number of 
mice in the two classes produced by the mating of 
normal hybrid mice with jaundiced mice is given in 
Table 2. The phenotypes of all parent mice and all of 
their offspring were identified by more than one per- 
son during the first postnatal day and, if necessary, 
on a succeeding day. Since 15 of the 19 broods con- 
tained young of both classes, comparison assisted 
separation into two classes. The data fit the assump- 
tion that the characteristics of the syndrome described 
here are brought about by a single recessive gene 
effect. 
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Table 2. Number of young in the two classes produced 
by mating jaundiced mice with nonaffected hybrids. Ex- 
pected ratio 1: 1. P based on one degree of freedom. 


Ex- Chi- 


Class served pected square P 
Jaundiced and/or pale 38 39 
Not jaundiced 40 39 0.52 .95-.70 


In addition to the data here tabulated we have a 
larger number of young produced by test crossing 
females, identified as probable hybrids by pedigree 
inspection and progeny test, with jaundiced males. 
These test crosses have produced 70 normal and 63 
jaundiced or paie mice. Jaundiced mice, mated inter 
se, have produced 27 jaundiced or pale mice and two 
that were cachectic but without the typical jaundice 
or pallor. 

R. R. Huestis 
ANDERSON 
University of Oregon, Eugene 
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New Etiologic Agent in Nonspecific 
Bacterial Vaginitis 


This is a preliminary report of an investigation in 
progress dealing with the etiology and clinical mani- 
festations of “nonspecific” bacterial vaginitis. The 
etiology of the condition has previously been ascribed 
to a large group of unrelated bacteria. An intensive 
search of the literature has not revealed evidence that 
a regularly appearing etiologic agent has been previ- 
ously found to explain these infections. We have iso- 
lated a new bacterium that appears to be the causative 
agent in the vast majority of so-called “nonspecific” 
vaginitides. 

The investigation includes a clinical and bacterio- 
logical study of 91 cases of bacterial vaginitis. A pre- 
viously unidentified and unclassified organism belong- 
ing to the genus Haemophilus has been isolated in 81 
of the 91 cases. Although the organism was predomi- 
nant in each of the 81 eases from which it was isolated, 
it occurred in pure culture on one or more occasions 
in 62 of the 81 cases. 

A compilation of the clinical signs and symptoms 
suggests that the infection resulting from this organ- 
ism constitutes a specific disease entity. The discharge 
is usually gray in color, thin and homogeneous, odor- 
ous, and less acid than the secretions of a normal 
vagina. Itching and irritation, although occasionally 
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present, are not prominent symptoms. The infection 
has been established in normal (volunteer clinic) pa- 
tients by direct inoculation of material from the 
vaginas of infected patients and by material from 
pure culture. 

The organism has been found to be sensitive to the 
tetracycline group of antibiotics and to sulfonamides. 
These drugs have been administered orally and intra- 
vaginally with the infection being eradicated in the 
majority of cases. 

Although it is felt that a diagnosis usually can be 
made by correlating clinical manifestations with mi- 
eroscopic findings, cultural methods are necessary for 
final proof of the infection. Stained smears of the dis- 
charge reveal tremendous numbers of small, pleo- 
morphic, gram-negative bacilli. This new organism is 
extremely fastiaious, and isolation has been achieved 
routinely only on proteose-peptone No. 3 agar con- 
taining 10 percent defibrinated sheep blood, incubated 
under increased carbon dioxide tension (candle jar). 
The cultural characteristics undoubtedly explain why 
the organism has eseaped previous isolation and iden- 
tification. A complete report [ Am. J. Obstet. Gynecol., 
in press] describes in detail the isolation and identifi- 
eation of the organism, the clinical manifestations of 
the entity, evidence of pathogenicity, and so forth. We 
feel that sufficient evidence is at hand to establish 
proof of a newly defined specific bacterial vaginitis, 
the etiology of which heretofore has not been recog- 
nized. 

Herman L. GARDNER 
D. DUKES 
Department of Obstetrics and Gynecology and 
Department of Microbiology, Baylor University 
College of Medicine, Houston, Texas 
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Absence of Circulating Antibodies in 
Patients with Pulmonary Tuberculosis 


Serodiagnostie tests of both the complement fixation 
and hemagglutination type have failed to detect cir- 
culating antibodies in a substantial number of patients 
with active tuberculosis. In recent studies evaluating 
the hemagglutination test (1) the number of negative 
reactors varied from 14 (2) to 44 percent (3). This is 
remarkable in view of the nearly 100-percent incidence 
of antibody formation in other granulomatous dis- 
eases, for instance, coccidioidomycosis or brucellosis. 

Under the assumption that substances inhibiting 
antibody activity may be present, tuberculous serums 
were fractionated by the cold ethanol method (4), 
which does not accomplish complete separation of the 
various proteins. The fractions were then tested by 
both the hemagglutination and complement-fixation 
methods (5). The following results are available. The 
globulin fractions of three tuberculous serums (No. 
1-3), like the whole serums from which they were 
derived, exhibited activity in both tests. Six serums 
(No. 4-9, Table 1), apparently devoid of hemagglu- 
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Table 1. Serologic results on tuberculous serums and 
their fractions. Fractions are labeled according to Nichols 
and Deutsch (4). 


\ Titer of 
Serum Serum Hemag- Comple- 
No. fraction glutina- ment- 
tion fixation 
test test 
1 Whole serum Neg. Neg. 
Sup. A Neg. Neg. 
Ppt. B Neg. Neg. 
Ppt. C, Neg. 1: 32 
5 Whole serum Neg. Neg. 
Sup. A Neg. Neg. 
Ppt. B Neg. Neg. 
Ppt. C,. Neg. 1: 256 
6 Whole serum Neg. Neg. 
Sup. A Neg. Neg. 
Ppt. B Neg. 1:2 
Ppt. C, Neg. 1: 16 
7 Whole serum Neg Neg 
Sup. A Neg Neg 
Ppt. B 1:8 
Ppt. C, Neg. 1: 16 
8 Whole serum Neg Neg 
Sup. A Neg. Neg. 
Ppt. B Neg Anticompl. 
Ppt. C, 1:8 1:8 
9 Whole serum Neg. Neg. 
Sup. A 1: 64 Neg. 
Ppt. B Neg Anticompl. 
Ppt. C, Neg. 1:8 
10 Whole serum 1: 20 Neg. 
Sup. A 1:8 Neg. 
Ppt. B 1:8 Anticompl. 
Ppt. C, 1: 16 1:8 
11 Whole serum Neg. 1: 16 
Sup. A 1:4 Neg. 
Ppt. B 1: 16 1:2 
Ppt. C, iz8 1: 16 


tinating and complement-fixing antibodies, yielded 
fractions that gave a positive complement-fixation 
test. Fractions of three of these serums (No. 7-9) 
reacted also in the hemagglutination test. Further, 
fractionation of two tuberculous serums (No. 10 and 
11, Table 1) giving a positive reaction in one or the 
other test furnished proteins manifesting antibody 
activity of the type seemingly absent in the whole 
serum. 

As a control, five nontuberculous serums were sub- 
jected to the same procedures. None of their fractions 
exhibited antibody activity in the tests mentioned. 

These results demonstrate that the absence of anti- 
bodies in the tuberculous serums investigated (6) was 
only an apparent one and that fractionation of the 


serum proteins unmasked antibody activity. The prob- 
lem whether a substance suppressing antibody was 
present in these serums or whether fractionation ac- 
complished dissociation of an antibody-antigen com- 
plex is under investigation. 
B. GERSTL 
D. Kirsu 
W. E. Davis, Jr. 
M. Barsieri 
Laboratory Service, 
Veterans Administration Hospital, 
Oakland 12, California 
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Availability of Crystalline DL-a-Lipoic Acid 


Studies conducted in this and other laboratories 
during the past decade have culminated recently in 
the isolation of an extremely active biocatalyst that 
has been designated a-lipoic acid (1) and Protogen-A 
(2). This substance is a growth factor for several 
microorganisms and has been shown to participate in 
the oxidative decarboxylation of pyruvie and a-keto- 
glutaric acids. 

Although a-lipoic acid has been identified and ob- 
tained synthetically in racemic form (3-5), it is not 
generally available for biological research. In the be- 
lief that the nutritional and therapeutic value of this 
biocatalyst will be assessed only when it is made 
readily available to interested investigators, we have 
devoted our time recently to developing an improved 
synthesis of pL-a-lipoic acid. As a result we have on 
hand a significant quantity of the crystalline substance 
which we wish to make available to those interested 
in exploring its potentialities. Requests for samples 
should be sent to the address given below. 


Lester J. REED 
Biochemical Institute, University of Texas, Austin 12 
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with 3” and 
12” Precision 
ground 
screws. 


FEATURES: 


Accuracy— 
.0005” in 12” 
.00025” in 3” 
Precision 
Ground 
Screws 
mounted in 
ball bearings 
with adjust- 
able take-up 
nut. 


—cross hair. 


Now available on the 
CSI MICROSCOPE STAGE 


Construction—cast aluminum stress relieved frame. 
Stereo-Microscope—10X eye pieces 2X-4X, obiectives 


Accessories Available—rotary table reads to 1 minute, 
range 360°.—dividing head, and dead centers. 


Custom Scientific Instruments, Inc. 


Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase ; Bacitracin ; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 

Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochreme C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose ; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicfilinase; Peroxidase; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine ; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine; Thyroxine; Trigonelline; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


CHEMICAL WORKS, 


Oth St. New York 


541 Devon Street — Arlington, N. J. 


Plaza 7-6317 


N, E Ww GRAF-APSCO MICROSCOPES (All metal construction) 
ad SCOOPING THE MARKET WITH LOWEST PRICES 


MODEL GB, for General Biology 


$118.00 Less 10% on five or more. 


Old microscopes accepted in trade at highest allowances. 


Has full range fine adjustment and all metal coarse adjustment, 
two sided (plano/concave) mirror and standard optics. 


SOLD ON TEN DAYS APPROVAL 


Guaranteed to please YOU or returnable at our expense. 
Equipped with: 
10x Huyghenian Ocular 
Achromatic Objectives 
16 mm (10 x) n.a. 0.27 
4mm (44 x) n.a. 0.66 
Double dustproof Nosepiece 
Disc Diaphragm 
Plano-concave mirror 
(guaranteed not to fall out) 


This is also the ONLY microscope where the base (feet) extends 
beyond to objectives, thereby protecting the lenses from bumping 
rear of cabinets, thereby maintaining parfocalism. 


Write for our new catalogue for description of other models. 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Il. 
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For Thorough Washing 
of Laboratory Glassware 


NON-TOXIC 


FOR 
TISSUE CULTURE 


@ Does Not Leave A 
Film 

@ Can Be Used Over 
and Over 


@ Instantly and Com- 
pletely Soluble 


@ Powerful Dispexsing 
Agent. No Redeposi- 
tion of Undissolved 
particles 


Used by Leading Laboratories 
and Hospitals 


WRITE FOR COMPLETE INFORMATION 


LINBRO CHEMICAL CO. 


681 DIXWELL AVE., NEW HAVEN 11, CONN. 


WASHING, | 
OF LaporaTony GLASSWARE 


THE NMC PROPORTIONAL 
COUNTER CONVERTER 


@ No window absorption @ 2 — geom- 
etry @ Full yield a counting @ Differ- 
entiates between a @ Negligible 
resolution loss @ Adapts any scaler 
to proportional counting @ Rapid 
decontamination 


MODEL PCC-10 


$385.00 


F.0.B. INDIANAPOLIS 
FREE CATALOG 


Catalog S-8 covers NMC’s 
compiate line of nuclear 
instruments. 


Nuclear Measurements Corp. 


2460 W. ARLINGTON AVE. INDIANAPOLIS 18, ino. 
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Meetings & Conferences 


December 

26-28. American Statistical Assoc., Berkeley, Calif. (S. 
Weiss, 1108 16 St., NW, Washington 6.) 

26-29. National Science Teachers Assoc., Berkeley, Calif. 
(R. H. Carleton, 1201 16 St., NW, Washington 6.) 

26-30. Inst. of Mathematical Statistics, Berkeley, Calif. 
(K. J. Arnold, Dept. of Mathematics, Michigan State 
College, E. Lansing.) 

26-31. AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
or ScIENCE, annual, Berkeley, Calif. (R. L. Taylor, 
1515 Massachusetts Ave., NW, Washington 5.) 

26-31. American Nature Study Soc., Berkeley, Calif. (H. 
B. Ross, State Teachers College, Fitchburg, Mass.) 
27. Metric Assoc., Washington, D.C. (V. G. Shinkle, 1916 

Eye St., NW, Washington 6.) 

27-28. American Folklore Soc., New York, N.Y. (M. 
Leach, Bennett Hall, Univ. of Pennsylvania, Philadel- 
phia 4.) 

27-28. Ecological Soc. of America, Berkeley, Calif. (J. 
F. Reed, Dept. of Botany, Univ. of Wyoming, Laramie.) 

27-29. American Mathematical Soc., annual, Pittsburgh, 
Pa. (E. G. Begle, AMS, Yale University, New Haven, 
Conn.) 

27-29. Arctic Inst. of North America, Berkeley, Calif. 
(R. C. Wallace, 4 Centre St., Kingston, Ont., Canada.) 

27-29. Astronomical Soc. of the Pacific, Berkeley, Calif. 
(S. Einarsson, Leuschner Observatory, Univ. of Cali- 
fornia, Berkeley 4.) 

27-29. International Conf. on Animal Venoms, Berkeley, 
Calif. (N. Porges, Eastern Regional Research Labora- 
tory at Wyndmoor, Philadelphia, Pa.) 

27-29. Soe. for Industrial and Applied Mathematics, 1st, 
Pittsburgh, Pa. (H. W. Kuhn, Dalton Hall, Bryn 
Mawr College, Bryn Mawr, Pa.) 

27-29. Western Soc. of Naturalists, Berkeley, Calif. (J. 
L. Mohr, Univ. of Southern California, Los Angeles 7.) 

27-30. Berkeley Symposium on Mathematical Statistics 
and Probability, 3rd, Berkeley, Calif. (J. Neyman, 
Dept. of Mathematics, Univ. of California, Berkeley 4.) 

27-30. Econometric Soc., Detroit, Mich. (R. L. Cardwell, 
Cowles Commission, Univ. of Chicago, Chicago 37.) 

27-30. National Assoc. of Biology Teachers, Berkeley, 
Calif. (P. Webster, Bryan City High School, Bryan, 
Ohio.) 

27-30. Soc. of Systematic Zoology, Berkeley, Calif. (R. 
E. Blackwelder, U.S. National Museum, Washington 
25.) 

28-29. Linguistic Soc. of America, Detroit, Mich. (A. A. 
Hill, 1719 Massachusetts Ave., NW, Washington 6.) 
28-29. Meteoritical Soc., Berkeley, Calif. (J. A. Russell, 

Univ. of Southern California, Los Angeles 7.) 

28-29. Northwest Scientific Assoc., Missoula, Mont. (F. 
J. Schadegg, Eastern Washington College of Educa- 
tion, Cheney, Wash.) 

28-30. American Economic Assoc., Detroit, Mich. (J. W. 
Bell, Dept. of Economics, Northwestern Univ., Evans- 
ton, Ill.) 

28-30. American Meteorological Soc., Berkeley, Calif. 
(K. C. Spengler, 3 Joy St., Boston 8, Mass.) 

28-30. American Physical Soc., Berkeley, Calif. (J. Kap- 
lan, Dept. of Physics, Univ. of California, Los Angeles 
24.) 

28-30. American Soc. of Limnology and Oceanography, 
Berkeley, Calif. (B. H. K. Ketchum, Woods Hole 
Oceanographic Institution, Woods Hole, Mass.) 
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Meetings & Conferences 


December, contd. 

28-30. American Soe. of Zoologists, Chapel Hill, N.C. (R. 
T. Kempton, Vassar College, Poughkeepsie, N.Y.) 

28-30. Archaeological Inst. of America, annual, Boston, 
Mass. (C. G. Yavis, Andover Hall, Francis Ave., Cam- 
bridge 38, Mass.) 

28-30. Gerontological Soc., annual, Gainesville, Fla. (N. 
W. Shock, Baltimore City Hospitals, Baltimore 24, Md.) 

29. Assoc. for Symbolic Logic, Pittsburgh, Pa. (J. Barlaz, 
Rutgers Univ., New Brunswick, N.J.) 

29-30. History of Science Soc., New York, N.Y. (M. Boas, 
Brandeis Univ., Waltham, Mass.) 

30. Mathematical Assoc. of America, Pittsburgh, Pa. (H. 
M. Gehman, Univ. of Buffalo, Buffalo 14, N.Y.) 

30. Soc. of General Physiologists, Berkeley, Calif. (J. B. 
Buck, National Institutes of Health, Bethesda 14, Md.) 


January 

2-8. Indian Science Congress Assoc., 42nd, Baroda, 
(ISCA, 1 Park St., Caleutta 16.) 

11-14. American College of Surgeons, Inter-American 
session, Lima, Peru. (M. L. Mason, 40 E. Erie St., 
Chicago 11, Til.) 

11-14. Highway Research Board, Washington, D.C. 
(HRB, National Research Council, 2101 Constitution 
Ave., Washington 25.) 

12. Astronomical Soc. of the Pacific, annual, San Fran- 
cisco, Calif. Eimarsson, Leuschner Observatory, 
Univ. of California, Berkeley.) 

12-15. World Symposium on Applied Solar Energy, 
Phoenix, Ariz. (M. L. Kastens, Stanford Research Inst., 
Stanford, Calif.) 

18. American Genetic Assoc., annual business, Washing- 
ton, D.C. (R. M. Cook, AGA, 1507 M St., NW, Wash- 
ington.) 

20-22. American Assoc. of Physics Teachers, New York, 
N.Y. (R. F. Paton, Dept. of Physics, Univ. of Illinois, 
Urbana.) 

20-22. American Physical Soc., New York, N.Y. (K. K. 
Darrow, Columbia University, New York 27.) 

21. Public Health Workshop on Dental Programs in In- 
dustry, 3rd, New York, N.Y. (A. J. Asgis, Hotel Stat- 
ler, New York.) 

24-27. American Soe. of Heating and Ventilating Engi- 
neers, Philadelphia, Pa. (A. V. Hutchinson, 62 Worth 
St., New York 13.) 

26-2. Australian and New Zealand Assoc. for the Ad- 
vancement of Science, Melbourne, Australia. (J. R. A. 
MeMillan, 157 Gloucester St., Sydney.) 

27. American Federation for Clinical Research, western 
section, Carmel, Calif. (A. B. French, College of Medi- 
cine, Univ. of Utah, Salt Lake City.) 

28-29. Bur. of Biological Research, Rutgers Univ., New 
Brunswick, N.J. (W. H. Cole, College of Arts and Sci- 
ences, Rutgers Univ., New Brunswick.) 


February 

4-5. American Geophysical Union, Berkeley, Calif. (D. 
K. Todd, College of Engineering, Univ. of California, 
Berkeley 4.) 

7-9. Conf. on Silicosis and Occupational Chest Diseases, 
Saranac Lake, N.Y. (N. R. Sturgis, Jr., Saranac Lab- 
oratory, Saranac Lake.) 

7-11. American Soc. of Civil Engineers, San Diego, Calif. 
(W. N. Carey, 33 W. 39 St., New York 18.) 
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MICROBIOLOGICAL 
ASSAY 


Difco Media are available for the micro- -* 
biological assay of antibiotics, vitamins and °F 
amino acids. Media for antibiotic assay are 
prepared according to specifications of the 
Food and Drug Administration. 


Media for the microbiological assay of vitamins : x 
and amino acids are free from the essential growth 
requirement factor for which the medium is recom- 
mended. The addition of this factor in specified 
increasing concentrations elicits a growth response 
of the test organism which may be measured acidi- 
metrically or turbidimetrically. Appropriate media 
for carrying cultures in stock, and preparation of 
inocula for each test are available. 


Complete details of media for Microbiological mn 
Assay available upon request. * 


DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 7 


A MIGHTY LIGHT 


FROM A SMALL SOURCE 


““POINTOLITE” LAMPS 


Laboratory workers rely on Pointolite’s 
dependable, steady light that requires 
no attention after starting. [llumina- 
tion is an intensely brilliant, remark- 
ably white, “‘point of light’’. Designed 
to fit scientific optical instruments 
for photographic and projection pur- 
poses. Lamps in various candle-power 
sizes and necessary auxiliary equipment 
are described and listed in Bulletin 42-S. 


- 
JAMES G. BIDDLE Co. 
ELECTRICAL &. SCIENTIFIC INSTRUMENTS 
(1316 ARCH STREET + PHILADELPHIA 7, PENNA. 
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Outstanding 


McGRAW-HILL BOOKS | 


CHEMICAL CALCULATIONS. New sixth edition 


By HAROLD V. ANDERSON, Lehigh University. 299 
pages, $4.75 


The book is primarily designed to assist the chemistry 
student in an understanding of the mathematical ap- 
plications to the many fundamental principles of 
elementary and general chemistry. It covers a wide 
variety of chemical problems and presents the most 
efficient methods and techniques for their solution. 
Logically arranged and flexibly organized, it is the 
result of many years of classroom experience in sup- 
plementing the sections of general chemistry text- 
books which deal with chemical arithmetic. 


ORGANIC CHEMISTRY 


By Lewis F. HATCH, University of Texas. Ready 
in January 


This is an authoritative, and readable text written 
primarily for students majoring in agriculture and 
home economics. Emphasis is on reactions of func- 
tional groups of compounds; aliphatic and aromatic 
compounds are not separated arbitrarily. Particular 
attention is given to the practical as well as to the 
theoretical aspects of the subject. Several chapters 
are devoted to biological chemistry. Selected topics 
of unusual interest, such as agricultural chemistry, 
medicinals, pharmaceuticals, petroleum, plastics, and 
synthetic fibers, are included. 


QUALITATIVE ANALYSIS. 
Using Semimicro Methods 


By E. S. GILREATH, Washington and Lee Univer- 
sity. 288 pages, $4.25 


An extremely teachable and well-balanced text using 
semimicro methods. This book presents an integrated 
discussion of the concepts, theories, and laws relating 
to solutions. It provides an unusually broad theoreti- 
cal approach with less emphasis upon laboratory 
exercises, and attempts to correlate the theoretical 
discussions with the laboratory procedures of quali- 
tative analysis. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street « New York 36, N.Y. 
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Meetings & Conferences 


February, contd. 

11-25. Pan American Acad. of General Practice, Lima, 
Peru. (A. Martinez, 54 E. 72 St., New York 21.) 

18-17. American Inst. of Mining and Metallurgical En- 
gineers, annual, Chicago, Ill. (E. H. Robie, 29 W. 39 
St., New York 18.) 

14-19. Latin American Cong. of Physical Medicine, Lima, 
Peru. (C. L. de Victoria, 176 E. 71 St., New York 21.) 

17-19. American Acad. of Forensic Sciences, Los An- 
geles, Calif. (W. J. R. Camp, 1853 Polk St., Chicago 
12, Il.) 

28-2. American Educational Research Assoc., St. Louis, 
Mo. (F. W. Hubbard, 1201 16 St., NW, Washington 6, 
D.C.) 

March 

2-4, American Assoc. of University Professors, Gatlin- 
burg, Tenn. (R. E. Himstead, AAUP, 1785 Massachu- 
setts Ave., NW, Washington 6, D.C.) 

7-11. American Soc. of Photogrammetry, Washington, 
D.C. (C. E. Palmer, 1000 11 St., NW, Washington 1.) 

7-11. National Assoc. of Corrosion Engineers, 11th an- 
nual, Chicago, Ill. (A. B. Campbell, 1061 M & M Bidg., 
Houston 2, Tex. 

14. American Educational Research Assoc., Denver, Colo. 
(F. W. Hubbard, 1201 16 St., NW, Washington 6, D.C.) 

14. Wildlife Soc., Montreal, Canada. (D. L. Leedy, Fish 
and Wildlife Service, Washington 25, D.C.) 

17-19. American Physical Soc., Baltimore, Md. (K. K. 
Darrow, Columbia University, New York 27). 

17-19, International Symposium on Cardiovascular Sur- 
gery, Detroit, Mich. (John Keyes, Henry Ford Hos- 
pital, Detroit 2.) 

(7-19. National Wildlife Federation, Montreal, Canada. 
(C. H. Callison, 232 Carroll St., NW, Washington 12.) 

17-2. Inter-American Statistical Conf., 3rd, Santiago, 
Chile. (IASI, Pan American Union, Washington 6.) 

20-23. American Assoc. of Dental Schools, annual, Chi- 
eago, Ill. (M. W. McCrea, 42 S. Greene St., Baltimore 
1, Md.) 

24-26. National Science Teachers Assoc., Cincinnati, 
Ohio. (R. H. Carleton, 1201 16 St., NW, Washington, 
D.C.) 

28-31. American Assoc. of Petroleum Geologists, New 
York, N.Y. (E. H. Powers, Box 670, Fort Worth, Tex.) 

28-1. Western Metal Exposition, 9th, Los Angeles, Calif. 
(W. H. Eisenman, 7301 Euclid Ave., Cleveland 3, Ohio.) 

$1-2. Soc. of Research in Child Development, Monticello, 
Til. (C. B. Stendler, College of Education, Univ. of Il- 
linois, Urbana.) 

April 

1-5. Japan Medical Cong., Kyoto. (M. Goto, Univ. Hos- 
pital, Kyoto Univ., Kyoto.) 

2. Kappa Delta Pi, Cleveland, Ohio. (E. I. F. Williams, 
238 E. Perry St., Tiffin, Ohio.) 

8-6. American Astronomical Soc., Princeton, N.J. (C. M. 
Huffer, Washburn Observatory, Madison 6, Wis.) 

8-7. American College Personnel Assoc., Chicago, Ill. (C. 
Evans, Univ. of Indiana, Bloomington.) 

4. American Educational Research Assoc., Cleveland, 
Ohio. (F. W. Hubbard, 1201 16 St., NW, Washington, 
6, D.C.) 

4-6. American Assoc. of Physical Anthrolpologists, Phila- 
delphia, Pa. (J. L. Angel, Jefferson Medical College, 
307 S. 11 St., Philadelphia 7.) 
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Meetings & Conferences 


April, contd. 

5-7. Kansas Acad. of Science, Lawrence. (C. T. Rogerson, 
Dept. of Botany, Kansas State College, Manhattan.) 
6-8. American Assoc. of Anatomists, Philadelphia, Pa. 

(N. L. Hoerr, 2109 Adelbert Rd., Cleveland 6, Ohio.) 

9. South Carolina Acad. of Science, Columbia, 8.C. (H. 
W. Freeman, Univ. of South Carolina, Columbia.) 

10-15. American Inst. of Homeopathy, Washington, D.C. 
(W. R. Huntsman, AIH, 1601 Chestnut St., Philadel- 
phia 3, Pa.) 

10-15. American Inst. of Nutrition, San Francisco, Calif. 
R. W. Engel, Dept. of Biochemistry and Nutrition, Vir- 
ginia Polytechnic Inst., Blacksburg.) 

10-16. American Physiological Soc., San Francisco, Calif. 
(M. O. Lee, 2101 Constitution Ave., Washington 25.) 
10-16. American Soe. for Experimental Biology, San 
Francisco, Calif. (C. C. Erickson, Inst. of Pathology, 

Univ. of Tennessee, 858 Madison Ave., Memphis.) 

10-16. Federation of American Societies for Experimen- 
tal Biology, San Francisco, Calif. (M. O. Lee, 2101 Con- 
stitution Ave., Washington 25, D.C.) 

11-14. Assoc. of American Geographers, annual, Mem- 
phis, Tenn. (B. W. Adkinson, Library of Congress, 
Washington 25, D.C.) 

11-15. American Assoc. of Immunologists, annual, San 
Francisco, Calif. (F. 8. Cheever, Graduate School of 
Public Health, Univ. of Pittsburgh, Pittsburgh 13.) 

11-15. American Soe. of Biologicat Chemists, San Fran- 
cisco, Calif. (P. Handler, Duke Univ. School of Medi- 
cine, Durham, N.C.) ; 

12-15. International Union of Biological Sciences, 12th 
general assembly, Rome, Italy. (P. Weiss, 2101 Consti- 
tution Ave., Washington 25, D.C.) 

14. World Meteorological Organization, 2nd cong., Gen- 
eva, Switzerland. (G. Swoboda, WMO, 1, Ave. de la 
Paix, Geneva.) 

14-16. National Speleological Soc., Natural Bridge, Va. 
(E. Moffett, 3047 8. Columbus St., Arlington, Va.) 

15-16. American Mathematical Soec., Brocklyn, N.Y. 
(AMS, 80 Waterman St., Providence 6, R.1.) 

15-16. Eastern Psychological Assoc., Philadelphia, Pa. 
(G. Lane, Dept. of Psychology, Univ. of Delaware, 
Newark.) 

15-16. Iowa Acad. of Science, Davenport. (J. L. Laffoon, 
Iowa State College, Ames.) 

18-19. National Air Pollution Symposium, 3rd, Pasa- 
dena, Calif. (A. M. Zarem, 621 8S. Hope St., Los An- 
geles 17, Calif.) 

21-22. Eastern States Health Education Conf., New York 
Academy of Medicine, New York, N.Y. (NYAM, 2 E. 
103 St., New York 29.) 

21-23. Assoc. of Southeastern Biologists, annual, Charles- 
ton, S. C. (M. E. Gaulden, Biology Div., Oak Ridge 
National Laboratory, Oak Ridge, Tenn.) 

22-23. Arkansas Acad. of Science, annual, Searcy. (L. F. 
Bailey, Univ. of Arkansas, Fayetteville.) 

22-28. Georgia Acad. of Science, Athens. (W. B. .Red- 
mond, Box 534, Emory University, Ga.) _~ 

24-26. American Association for the Advancement of 
Science, southwestern division, Sante Fe, N.M. (F. E. 
E. Germann, Dept. of Chemistry, Univ. of Colorado, 
Boulder.) 

24-29. Inter-American Cong. of Radiology, Washington, 
D.C. (E. P. Pendergrass, 3400 Spruce St., Philadelphia 
4, Pa.) 
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RECTANGULAR JARS :.. 


Chromatography 


Put More Troughs 
Into LESS Space 
than in round jars 


e Size 8” x 12” x21” 
e 4 Troughs crosswise 
e 2 Troughs lengthwise 
Simplified, adjustable 
trough suspension 
Glass or all-stainless- 
steel trough assem- 


Send for Catalog 1354A blies 

Complete unit asemblies) $49.70 
F.0.B. Berkeley 


RESEARCH SPECIALTIES CO. 


1148 Walnut ° Berkeley 7, Calif. 


Diversified Uses .. . 
Uniform Results . . . 


CF RATS 


e For years CF RATS have been used with out- 
standing success in a wide range of research 
. . . @ fact well evidenced by the continually 
increasing demand for them. 


e Should your work require the use of rats 
we urge that you consider the proven depend- 
ability and versatility of CF RATS 


e For further information please write: 


CARWORTH FARMS, INC. 


NEW CITY, ROCKLAND COUNTY, N. Y. 
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PERSONNEL 


PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthiy invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


WANTED || 


Bacteriologist; Ph.D. Recent grad., min, experience max. ambi- 
tion; desires research, academic or industrial position. Maj. field; 
Genetics, Virology. Location immaterial. Box 276, SCIENCE. x 


Biochemist, Dr. Phil. Swiss, 36 years, all around practice in org., 
inorg., synthetic chemistry, leader of scientific department of 
Swiss pharmaceutical firm, knowledge in related fields of pharm. 
research work (bacteriology, pharmacology), experienced in erecting 
ampoule manufacturing department, coating department, teachin 

experience, wants new position (industrial or research department 

in Europe or abroad. German, English, French, some Spanish. Box 
275, SCIENCE, x 


Botanist. (Taxonomy, Phytogeography, Bryophytes); B.S. (Univ. 
California); Ph.D. (Univ. Michigan); 15 publications; post- 
doctoral research fellow, 1950; interested teaching and research. 
Leo F. Koch, Visiting Assistant Professor, Tulane University 
New Orleans. x 


(a) Internist, Diplomate; scientific background, M.S.; four years, 
teaching and research; three years, director, research, pharmaceuti- 
cal company. (b) Parasitologist, Ph.D.; well trained malariology 
and related protozoan diseases; three years on staff research insti- 
tution. Medical Bureau (Burneice Larson, Director), Palmolive 
Building, Chicago. x 


Pathologist. Certified Clinical and Anatomic Pathology. Age 38. 
Catagory IV. Associate professor. Extensive surgical pathology, 
teaching, research, publications. Desire hospital wee with 
academic and research possibilities. Box 274, SCIENCE. 
11/19,26 ;12/3 


Abstractor (female) to abstract medical journals—large ethical 
pharmaceutical company, Midwest. College graduate, Science Major, 
preferred. Reply Box No. 267, SCIENCE. 11/12, 19, 26 


Executive director wanted for Canadian mental health association 
Saskatchewan division. Opportunity for person with aptitude and 
interest. Field work required. salary. Apply 402 Northern 
Crown Building, Regina, Saskatchewan, Canada. x 


a) Medical director; duties include directing clinical work and 
evelopment new drugs, medical writing; $10—-$15,000. (b) Para- 
sitologist ; mag ge research tropical diseases; Africa. 
(c) a h.D., qualified to serve as director tissue cul- 
ture research department; extensive research experience required; 
around $10,000; East. (d) Ph.D. in chemistry or biochemistry 
or older physician interested in restricting himself professionally, 
to take charge of research department; problems principally in- 
volving diabetes; California. (e) Physician, preferably internist, 
pharmacologist or some one interested in action of drugs; medical 
editorial ‘position, pharmaceutical company. S11-3 Medical Bureau 
(Burneice Larson, Director), Paimolive Building, Chicago. 


Pharmacologist (Toxicologist)—Ph.D. or D.V.M. with training 
and experience in evaluating toxicity of potential new drugs. Back- 
ground in pharmacodynamics desirable. Capacity to direct group 
activities essential. Send resumes to the Personnel Department, 
The Norwich Pharmacal Company, Norwich, New York. 
11/12,19,26 
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DEC. 3. 
CONVENTION ISSUE 


Send your copy in, now! 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a rge account basis 
—provided that satisfactory credit is established. 


Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 


26 times in 1 year 14.00 inch 
52 times in 1 year 12.50 per inch 
For PROOFS on display ads, ony must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MAGaziNEs 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodi files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC. 

Boston 19, Massachusetts 


CANCER 


by Boris Sokoloff, M.D. 


“This is an excellent, readable little book explain- 
ing the cancer problem in the light of our present-day 
knowledge. . . . A summary of the available infor- 
mation. . . . A large bibliography. . . . It is 
stimulating and thought-provoking.”—Quarterly Re- 
view of Biology. 

256 pages, with copious notes, glossary, bibliography, 
index. $3.75 

THE DEVIN-ADAIR COMPANY 


23 East 26th Street 
New York 10, N. Y. 


Sets and runs, foreign 


WANTED TO PURCHASE ... 
} and domestic. Ent 


PERIODICALS libraries and smail 
ler 
SCIENTIFI and BOOKS collections wanted. 
WALTER J. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


THE LOGIC OF MODERN SCIENCE 


By J. R. KANTOR 


875 
Principia Press, Inc., Bloomington, Indiana 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


the MARKET PLACE 


PROFESSIONAL SERVICES ||| 
LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can ee 
your book. All subjects New 


VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


LaWall & Harrisson 
Div. S, 1921- Walnut St.; Philadelphia 3, Pa. 


ANALYSES « CONSULTATION - RESEARCH 


CONSULTATION 
RESEARCH 


HOLOCY 


SOUTH SHORE 
ANALYTICALANDRESEARCH LABORATORY, Inc. 
148 ISLIP AVE. SLIP, N. ¥. 
TRUESDAIL 

LABORATORIES, INC. 
on er W. Truesdail, Ph.D.. President Analyses 
. P. jeffreys, Ph.D., Technical Director Testing 


CHEMISTS - BACTERIOLOGISTS - ENGINEERS Charter 
Write for Brochure * 4101 North Figueroa Street Member 
ACTL 


Los Angeles 65, California * CApitol 4148 


WISCONSIN 


asa | LABORATORY SERVICES 


FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 

Amino acid assays and biological protein ovelee 
tions ® Vitamin and antibiotic assoys ® Chick feed- 

ing tests © Pharmacology including warm-blooded 
toxicity studies © Phenol coefficient determinations 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059-V e MADISON 1, WISCONSIN 


PROFESSIONAL SERVICES || 


“FOOD RESEARCH 
LABORATORIES, INC. —@ 


Biological, Nutritional, Toxicologice! Studies 
for the Food, Drug ond Allied industries 
48-16 33rd Street, Long Island City 1, N.Y. 


||| SUPPLIES AND EQUIPMENT 


High Quality 


PUL LMAN. WASH. 


RADIO-ACTIVE MOLECULES 


Synthesized to Order 
TAGGED BIOSYNTHESIS OF: ANTIBIOTICS. VITAMINS, 
ZYMES, HORMONES, AMINO-ACIDS. 
RESEARCH UNDERTAKEN 
PRECISION LABORATORIES, Dept. TES 


Rm. 310, 4554 N. Broadway, Chicago 40, Ill. 


 TACONIC FARMS 


Germantown, N. Y. 
Germantown 3535 


Swiss Mice 
@ Webster Strain 4 


GBI research products, in con- _ 

venient small packages—are BIOLOGICAL ( 

offered os a special service to : ; 

investigators. They will save you MICROBIOLOGICAL 

time, trouble and expense if 

you are engaged in research Neng 


ir ‘nese fields. 
Write for this useful reference 
book listing hundreds of 
items for research. ONAL 


General Biochemicals, 


72 LABORATORY PARK, CHAGRIN FALLS, CHIO 


ANALYSIS OF AMINO ACIDS 
AND PROTEINS 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 
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Long-Evans (PAF) 
Wistar (PAF) 


Bred for Research Work by Research Workers 
PACIFIC ANIMAL FARMS 


2457 Fletcher Dr., Los Angeles 39, Calif. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


the MARKET PLACE 


SUPPLIES AND EQUIPMENT 


HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 


HORMONE ASSAY LABORATORIES, Inc. @ Sout Suaulding Ave 


CMACHLETD™ 


Your assurance of the finest laboratory supplies 
scientific instruments, chemicals and —— 
E. Machlett & Son * 220 E. 23rd St. * N. Y. 10, N.Y. 


HOLTZMAN RAT CO. 


. Continuity of Quality & Dependability 


of Supply 
Route 4, Badger Lane, 
Phone 6-5573 


Madison 5, Wisc. 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


SUPPLIES AND EQUIPMENT 


BEA 


Healthy — AKC Registered — Immunized 
5 to $50 each; F.O.B. Ithaca 
J. FATULA — Dog Farm — RR1I — Ithaca, N. Y. 


All AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 

BIOS LABORATORIES, INC. West Street, 


Hamsters @ 


Guinea Pigs Rabbits 


MANOR FARMS 


Staatsburg, New York 


RESEARCH Tel. Staatsburg 3278 
g Supplying every Research Need Since 1943 


NOW AVAILABLE. 


PURINE 
6-CHLOROPURINE 
4,5-DIAMINOPYRIMIDINE 


Please write for specifications 


‘FRANCIS EARLE LABS., INC. 


1057 Lower South St. Peekskill, N.Y. 
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scintillation 
counters for 
pevery requirement 


Tracerlab has a scintillation 
counter available for every possi- 
ble application including medical 
uptake measurement, solid and 
liquid sample assay, and low level 
beta counting. '!n addition, we 
supply packaged and unpack- 
aged stilbene, Nal(T1) and ZnS 
crystals, plastic phosphors, and 
a wide range of liquid phosphors. 


Please request Catalog DS, for complete 
specifications and prices. 


P-20 

Scintillation Detector 
for solid 
sample assay. 


P-20 
Scintillation Detector 
for liquid 

sample assay. 


P- 
Alpha Scintillation 
Detector. 


130 HIGH STREET, BOSTON 10, MASS. 
2030 WRIGHT AVE., RICHMOND 3, CALIF. 
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Ready this Winter 


AN INTRODUCTION TO 


ORNITHOLOGY 


By George J. Wallace 


Professor of Zoology, Michigan State College 


This new text which deals with the basic principles of 
ornithology is designed specifically for college courses for 
students with little or no background in the zoological sci- 
ences. There are chapters or sections on morphology, be- 
havior, life-history and habits, migration and distribution, 
food habits and economic relations, conservation and man- 
agement, 

Unlike most other books on this subject, which are either 
systematic in approach, covering the birds of a particular 
region in detail, or which are primarily narratives about bird 
life for popular reading, this text deals in an academic way 
with nearly all aspects of the study of ornithology. 


A supplementary section of the book provides: a brief classification of 
the birds of the world; a brief history of fossil birds; a chapter on ornithological 


methods of study; and a bibliography. 


HUMAN PHYSIOLOGY 


By W. B. Youmans 
Projessor of Physiology, University of Wisconsin 


Here is a concise but thorough text in human 
physiology designed for college students who 
have had either no college science or just one 
course in general chemistry or general zoology. 
Containing numerous descriptions of actual ex- 
periments, the arrangement of the material is 
adapted to courses which include laboratory 
work. The essentials of anatomical and physical 
principles provide a brief introduction to specific 
sections and to the chapters on muscle, nerve, 
reflex action, blood, circulation, and respiration. 


1954 481 pp. $6.00 


MICROBES AND YOU 
By Stanley E. Wedberg 


Associate Professor of Bacteriology, 
University of Connecticut 


Here the fundamentals of bacteriology are 
presented as a vivid, living science with practical 
application for those students taking a one- 
semester terminal course in the field. Written in 
a readable, informal style, this concise text ‘not 
only covers bacteria, but also includes molds, 
yeasts, rickettsiae, and viruses. The history of 
micro-biological research is uniquely interwoven 
into the first few chapters to provide the student 
with interesting and vital background infor- 
mation. 


1954 439 pp. $4.50 


60 FIFTH AVENUE, NEW YORK 11, N. Y. 
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